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identify  military  vehicles  in  convoys.  Magnetic  tape  recordings  simulated 
use  of  the  acoustic  remote  sensor  in  the  field.  Two  sensing  concepts  were 
incorporated — continuous,  wherein  the  operator  monitors  the  entice  convoy, 
and  intermittent,  wherein  the  operator  hears  each  vehicle  in  the  convoy  for 
4 seconds. 


Operators  then  received  vehicle  recognition  training  that  used  concepts 
of  immediate  feedback,  self-scoring,  paired  comparisons,  and  practice.  Fol- 
lowing this  training,  the  operators  were  retested  to  measure  the  effects  of 
the  training.  An  exploratory  study  compared  operator  performance  using  three 
bandwidths:  50-1500  ops,  50-2000  ops  (presently  used) , and  50-4000  cps. 


Operators  varied  widely  in  ability  to  identify  individual  vehicles  in 
convoys.  The  best  operator  reported  twice  as  many  correct  identifications 
as  did  the  poorest  operator,  under  some  conditions. 


The  intermittent  type  of  sensor  was  superior  in  vehicle  identif ication 
to  the  continuous.  Both  are  superior  in  information  potential  to  the  current 
operational  sensor,  the  Audio  Add-On  Unit. 


The  training  package  substantially  improved  operator  performance.  Oper- 
ator reports  were  evaluated  using  five  levels  of  classification  detail.  In 
terms  of  exact  vehicle  identification,  operator  performance  rose  from  27%  to 
40%.  When  vehicles  were  categorized  into  light  wheeled,  heavy  wheeled,  APC's, 
and  tanks , operator  performance  rose  from  32%  to  43%.  When  vehicles  were 
categorized  into  wheeled  vehicles,  APC*s,  and  tanks,  operator  performance 
rose  from  53%  to  67%.  When  vehicles  were  categorized  into  wheeled  and  tracked 
vehicles,  operator  performance  rose  from  68%  to  78.5%.  The  exploratory  study 
of  bandwidth  indicates  that  the  2000  cps  is  significantly  better  than  the 
1500  cps  for  vehicle  identification.  There  is  no  significant  difference  in 
operator  performance  between  2000  ops  and  4000  cps. 


If  field  requirements  permit,  only  those  operators  having  good  sound 
recognition  ability  (about  the  upper  50%)  should  monitor  acoustic  sensors. 
The  training  package  should  be  sent  to  field  units  for  periodic  refresher 
training  and  used  at  USAICS  for  UGH  training.  The  intermittent  type  of  sen- 
sor was  significantly  better  than  the  continuous,  but  both  should  be  consid- 
ered for  use  in  REMBASS.  The  exploratory  study  on  bandwidth  indicates  that 
the  50-2000-cps  range  currently  used  by  the  Army  is  adequate. 
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FOREWORD 


The  Battlefield  Information  Systems  Technical  Area  of  the  Army  Re- 
search Institute  (ARI)  is  concerned  with  the  demands  of  the  future  bat- 
tlefield for  increased  man-machine  complexity  to  acquire,  transmit, 
process,  disseminate,  and  utilize  information.  The  research  focuses  on 
the  interface  problems  and  interactions  within  command  and  control  cen- 
ters and  concerns  such  areas  as  topographic  products  and  procedures, 
tactical  symbology,  information  management,  user-oriented  systems,  staff 
operations  and  procedures,  and  sensor  systems  integration  and  utilization. 

Of  special  interest  is  the  problem  of  human  factors  in  the  presen- 
tation and  interpretation  of  surveillance  and  target  acquisition  infor- 
mation. One  relatively  new  source  of  intelligence  information  is  remote 
monitoring  of  the  battlefield,  using  seismic,  acoustic,  and  magnetic 
unattended  ground  sensors  (UGS) . When  enemy  personnel  or  vehicle  move- 
ment activates  these  remote  sensors,  a monitor  display  located  behind 
our  lines  indicates  the  activity.  The  operator  can  derive  from  this 
display  not  only  the  enemy's  presence  but  also  such  information  as  direc- 
tion and  speed  of  convoys  and  personnel,  number  of  vehicles  .n  a convoy, 
and  convoy  composition — e.g.,  armored  versus  wheeled  vehicles. 

This  publication  concerns  the  development  and  validation  of  special 
training  for  the  acoustic  remote  sensor — currently  the  best  unattended 
ground  sensor  for  identification  of  vehicles.  In  addition,  two  new  sens- 
ing concepts  ’./ere  investigated  for  future  use  in  new  systems  and  found 
better  than  present-day  concepts.  Bandwidth  requirements  based  on  oper- 
ator needs  were  experimentally  defined. 

Research  on  sensor  systems  integration  and  utijization  is  conducted 
both  in-house  and  under  contract,  in  response  to  requirements  of  Army 
Project  2Q763743A774  and  to  special  requirements  of  the  U.S.  Army  Intel- 
ligence Center  and  School,  Fort  Huachuca,  Ariz.;  Project  AVID  GUARDIAN, 
U.S.  Army,  Europe;  and  the  Remotely  Monitored  Battlefield  Sensor  System 
Project  (REMBASS) . Special  requirements  are  contained  in  Human  Resource 
Needs  77- J 20  and  77-170. 


VEHICLE  IDENTIFICATION  USING  THE  ACOUSTIC  SENSOR:  TRAINING,  SENSING 
CONCEPTS,  AND  BANDWIDTH 


BRIEF 


Requirement : 

The  experiments  were  designed  to  meet  the  following  requirements: 
(a)  to  develop  and  validate  a training  program  for  using  the  acoustic 
sensor  to  identify  vehicles  in  convoy;  (b)  to  provide  estimates  of  op- 
erator performance  in  identifying  vehicles,  using  the  acoustic  sensor; 
and  (c)  to  investigate  the  effect  of  different  sensing  concepts  and 
bandwidth  modifications  on  the  operator's  ability  to  identify  vehicles. 


Procedure : 

Following  orientation  and  procedure  training,  18  school-trained 
operators  of  unattended  ground  sensors  (UGS)  were  tested  on  their  ability 
to  identify  military  vehicles  in  convoys.  Magnetic  tape  recordings  simu- 
lating use  of  the  acoustic  remote  sensor  in  the  field  were  used.  The 
taped  simulation  was  developed  from  recordings  collected  in  the  field 
during  maneuvers  of  armored  and  motorised  infantry  units.  Incorporated 
in  the  test  tapes  in  a counterbalanced  arrangement  were  two  acoustic 
sensing  concepts,  "continuous"  and  "intermittent."  In  the  continuous 
mode,  operators  hear  the  entire  convoy  as  it  passes  the  microphone.  In 
the  intermittent  mode,  they  hear  each  vehicle  for  a period  of  only  4 
seconds,  with  2 seconds  of  silence  between  each  vehicle.  Seven  vehicle 
types  were  involved — jeeps,  gamma  goats,  2^-ton  trucks,  5-ton  trucks, 
10-ton  trucks,  armored  personnel  carriers,  and  tanks. 

The  operators  then  received  vehicle  recognition  training  which 
used  immediate  feedback,  self-scoring,  paired  comparisons,  and  practice. 
After  the  training,  the  operators  were  retested  to  measure  its  effects. 

An  exploratory  study  was  then  conducted  to  compare  operator  performance 
when  different  bandwidths  were  used — 50-1500  cycles  per  second  (cps) , 
50-2000  cps  (now  in  use) , and  50-4000  cps. 


Findings : 

The  training  package  developed  increased  operator  vehicle  identi- 
fication performance  by  46%  to  16%,  depending  on  the  level  of  target 
detail  required. 


J 


An  increase  of  6%  to  10%  in  veh  le  idei  _ ■ '.tion  can  be  achieved 
by  using  the  intermittent  type  of  * ,sor  rather  than  the  continuous. 

A saving  of  33%  in  battery  life  wou,*  also  result.  Either  type  of  sen- 
sor has  a greater  information  potential  than  the  present-day  Audio 
Add-On  Unit. 

An  increase  of  13%  in  vehicle  identification  can  be  achieved  by 
using  the  top  third  of  operators  selected  on  their  ability  to  interpret 
acoustic  signals,  as  measured  by  the  initia]  test  in  this  exercise. 

The  50-2000-cps  bandwidth  currently  used  by  the  Army  for  the  remote 
sensor  was  better  than  50-1500  and  as  good  as  50-4000  cps  for  vehicle 
identification  purposes. 


Utilization  of  Findings: 

The  self-administrable  training  tape  should  be  used  at  the  U.S. 
Army  Intelligence  Center  and  School  for  UGS  operator  training  and  in 
field  units  for  periodic  refresher  training. 

Depending  on  field  requirements,  the  remote  sensor  platoon  leader 
should  selectively  assign  operators  on  the  basis  of  their  capabilities. 
Both  the  intermittent  type  and  the  continuous  type  of  sensor  should  be 
considered  for  use  in  the  Remotely  Monitored  Battlefield  Sensor  System 
(REMBASS) . 

The  bandwidth  currently  used  by  the  Army  for  the  acoustic  remote 
sensor  is  adequate. 
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INTRODUCTION 

The  Remotely  Monitored  Battlefield  Sensor  System  (REMBASS)  program 
is  evidence  of  the  Army's  commitment  to  development  of  an  advanced  un- 
attended ground  sensor  (UGS)  system  for  the  battlefield  of  the  future. 
The  acoustic  sensor,  among  those  now  used  by  the  Army,  will  play  an  im- 
portant role  in  the  future.  With  human  interpretation,  the  acoustic 
sensor  is  the  best  target  identification  system  currently  in  the  UGS 
inventory.  Although  this  sensor  was  originally  developed  for  monitor- 
ing jungle  trails,  a promising  application  is  the  detailed  monitoring 
of  convoy  activity  in  any  theater  of  operations.  The  North  American 
Treaty  Organization's  Avid  Guardian  program  has  recently  completed  a 
series  of  tests  to  investigate  applications  of  acoustic  sensors  in  mon- 
itoring convoys  in  Europe. 

The  current  operational  acoustic  sensors  are  the  audio  add-on  unit 
(AAU) , the  hand-emplaced  commandable  (HEC)  microphone,  and  the  command- 
able  microphone  (COMMIKE). 1 The  AAU  is  a noncommandable  sensor  slaved 
to  the  MINISID  III.  The  AAU  transmits  15  seconds  of  audio  after  three 
seismic  activations  have  occurred  within  a 28-second  time  period.  There 
is  a minimum  20-second  dead  period  between  the  15-second  transmissions. 
During  continuous  target  activity  such  as  with  a convoy,  the  15-second 
transmission  time  is  not  long  enough  to  listen  to  the  whole  convoy,  and 
the  20-second  dead  period  yields  no  information.  Other  things  being 
equal,  this  dead  time  may  cause  a substantial  loss  of  information  con- 
cerning the  composition  of  a convoy.  The  HEC  is  an  acoustic  sensor 
that  will  transmit  audio  for  1.25,  5,  10,  or  20  seconds  upon  operator 
command.  The  audio  transmission  time  is  preset  by  programing  the  code 
plug.  The  air-dropped  version  of  this  sensor,  the  COMMIKE,  u^es  para- 
chute deployment  for  canopy  hang-up. 

Both  the  HEC  and  the  COMMIKE  offer  more  flexibility  than  the  AAU, 
in  that  the  audio  transmission  is  under  operator  control.  The  disad- 
vantage is  that  frequently  the  operator  must  command  these  sensors  from 
a remote  location,  using  the  preset  transmission  time.  Among  the  three, 
the  AAU  is  the  most  widely  used  acoustic  sensor  in  the  Army  today. 


USA  Unattended  Ground  Sensor  Devices  (ST-30-20-1) . The  United  States 
Army  Combat  Surveillance  and  Electronic  Warfare  (USACSEW)  School,  Fort 
Huachuca,  Ariz.  Revised  Edition,  April  1973. 
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Research  and  development  efforts  to  improve  the  capability  of  the 
acoustic  sensor  have  been  principally  under  the  aegis  of  the  REMBASS 
project.2  In  addition  to  including  an  advanced  version  of  the  aAU, 
REMBASS  has  beer,  experimenting  with  putting  more  of  the  decisionmaking 
(analysis  and  classification)  function  of  the  UGS  operator  into  engi- 
neering technology  by  using  an  acoustic  spectrum  analyzer  to  classify 
targets  as  either  wheeled  vehicles,  tracked  vehicles,  or  personnel. 

Despite  significant  research  and  development  expenditures  to  im- 
prove hardware  capability,  very  little  has  been  spent  to  upgrade  the 
operator's  analysis  potential.  The  need  for  training  to  improve  oper- 
ator performance  is  recognized  by  many,  including  UGS  field  units,  the 
United  States  Army  Intelligence  Center  and  School  (USAICS) , and  Project 
Avid  Guardian.  Army  personnel  in  the  field  have  used  acoustic  sensors 
less  extensively  than  seismic  sensors  because  of  many  factors,  including 
lack  of  equipment.  Thus,  once  assigned  to  the  field,  operators  typically 
do  not  have  the  opportunity  to  maintain  or  upgrade  their  skill  levels. 

In  addition,  time  restraints  at  the  UGS  school  limit  the  amount  of  sound 
recognition  training  that  can  be  provided. 

Several  approaches  to  new  design  concepts  have  been  advanced  to 
improve  the  potential  for  obtaining  information  by  monitoring  convoys. 

One  such  approach  is  to  have  the  sensor  provide  continuous  audio  trans- 
mission as  a convoy  passes.  Such  a sensor  is  automatically  turned  on 
and  off  by  a seismic  sensor  much  as  the  AAU  is  now  activated.  A second 
approach  is  to  have  the  sensor  provide  audio  transmission  for  4 seconds 
when  each  vehicle  in  the  convoy  is  closest  to  the  sensor.  Such  a sensor 
could  be  automatically  triggered  by  a line  sensor.  Because  the  audio  is 
transmitted  intermittently,  this  method  saves  33%  of  the  battery  life  as 
compared  to  the  continuous  sensor.  Both  the  continuous  and  intermittent 
sensors  have  the  potential  of  providing  100%  of  availanle  convoy  infor- 
mation as  opposed  to  the  current  AAU  system,  from  which  the  information 
potential  is  only  about  50%.  If  operators  could  distinguish  between  the 
vehicles  in  aggressor  convoys  and  identify  them,  the  field  commander 
would  have  a significant  improvement  in  his  intelligence-gathering 
system. 

The  frequency  range  (bandwidth)  of  the  signal  transmission  is  an- 
other variation  which  may  have  an  impact  on  operator  performance  and 
perhaps  on  sensor  design.  The  acoustic  sensor  that  REMBASS  is  develop- 
ing uses  the  same  frequency  range — 50-2000  cos — as  does  the  AAU.  A 
systematic  operator  performance  test  is  needed  to  investigate  the  user 
(operator)  requirements  for  bandwidth.  A narrower  band  (50-1500  cps) 
may  provide  the  same  information,  and  a wider  band  (50-4000  cps)  may 
provide  increased  information. 
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Specific  Objectives 


The  experiments  were  conducted  to  (a)  obtain  an  estimate  of  the 
current  level  of  UGS  operators'  (MOS  17M)  ability  to  identify  indi- 
vidual vehicles  traveling  in  convoys,  (b)  develop  and  validate  a train- 
ing program  for  improving  the  operators'  ability  to  identify  vehicles, 
(c)  compare  the  continuous  and  intermittent  sensor  concepts,  and  (d)  ex- 
plore the  relative  effectiveness  of  three  signal  bandwidth  a-- 50-1500 
cps,  50-2000  cps,  and  50-4000  cps. 


THE  TRAINING  PACKAGE 

The  training  package  was  developed  to  familiarize  the  operators 
with  the  various  vehicle  sounds  for  both  continuous  and  intermittent 
sensor  types.  Each  of  the  two  major  sections.  Continuous  Sound  Recog- 
nition Training  and  Intermittent  Sound  Recognition  Training,  was  fur- 
ther divided  into  the  following  five  parts. 

Part  I - Practice  convoys  with  feedback 

Part  II  - Paired  comparison  of  all  vehicles  (fast  speed) 

Part  III  - Practice  convoys  with  feedback 

Part  IV  - Paired  comparison  of  all  vehicles  (slow  speed) 

Part  V - Repeat  test  of  convoys  1,  2,  3,  and  4 with  self-scoring. 

The  complete  training  package  is  presented  in  Appendix  A,  Facili- 
tator Guide.  The  entire  sensor  training  program  was  recorded  on  tape 
and  could  be  used  as  a self-  or  a group-admin istrable  package.  Train- 
ing on  the  intermittent  sensor  was  given  first.  Training  on  the  two 
sensor  types  was  generally  similar.  (Differences  are  noted  where  ap- 
plicable.) For  both  types,  Part  1 involved  a short  instructional  brief- 
ing, followed  by  a t.wo-convoy  exercise  in  which  the  operators  identi- 
fied the  vehicles.  Feedback  was  provided  to  the  operators  by  giving 
them  the  correct  vehicle  identification.  The  operators  recorded  the 
vehicle  names  on  their  target  logs  so  that  they  could  score  their  in- 
terpretations. In  addition  to  motivating  the  operators,  these  scores 
were  later  used  by  the  facilitators  to  check  learning  progress  informally. 

For  the  intermittent  sensor,  the  operators  analyzed  the  same  con- 
voys a second  time,  with  immediate  feedback  to  assist  learning.  This 
time  they  identified  the  vehicles  mentally  as  they  heard  them,  without 
filling  in  a target  loq , and  were  given  the  identity  of  the  vehicle  im- 
mediately after  its  presentation.  After  everyone  understood  this  pro- 
cedure, the  convoys  with  feedback  were  replayed  for  additional  practice. 

In  the  case  of  the  continuous  sensor,  this  method  could  not  be 
used.  Instead,  the  operators  were  given  the  same  convoys  to  analyze 
again  as  they  observed  their  target  logs  with  the  correct  identifica- 
tions marked  on  them.  As  the  convoys  were  replayed,  a short  tone  sig- 
naled when  each  vehicle  was  at  closest-point-of-approach  (CPA)  to  the 
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sensor.  This  procedure  was  used  in  the  continuous  case  to  teach  the 
operators  to  detect  vehicles  on  the  basis  of  variations  in  loudness. 

As  with  the  intermittent  sensor,  the  procedure  was  -epeated  for  addi- 
tional practice. 

Part  II  for  both  sensor  types  involved  a comparison  of  the  sound 
of  one  vehicle  with  that  of  another  immediately  following.  For  each 
paired  comparison,  the  vehicle  identities  were  given  before  the  sounds. 
Each  of  the  target  types  (vehicles)  was  compared  with  every  other  tar- 
get type  for  a total  of  21  paired  comparisons.  One  additional  compari- 
son was  made  involving  an  M60  tank  and  a Sheridan  tank.  All  target 
vehicles  were  traveling  in  the  fast  condition — about  40  kilometers  per 
hour  (kmph)  or  24  miles  per  hour  (mph) . This  exercise  was  designed  to 
help  the  operators  remember  how  the  vehicles  sound  in  relation  to  one 
another. 

Part  III  for  both  sensor  types  involved  the  same  procedures  as  in 
Part  I,  except  that  two  different  convoys  were  used.  This  exercise 
gave  the  operators  practice  on  the  same  vehicle  types  but  with  differ- 
ent individual  vehicles  and  with  different  combinations  and  variations 
in  signal/noise  ratio  and  loudness. 

Part  IV  for  both  sensor  types  involved  the  same  matched-pairs  pro- 
cedure as  Part  II.  However,  the  target  vehicles  were  traveling  slower 
than  in  Part  II,  about  20  kmph  or  12  mph.  This  exercise  was  designed 
to  give  operators  a chance  to  compare  the  sound  of  one  slow-moving  ve- 
hicle with  another,  a distinction  required  because  the  sound  signatures 
of  vehicles  can  differ,  depending  upon  speed. 

Part  V for  both  sensors  involved  a replay  of  the  four  convoys  that 
the  operators  had  previously  worked  with.  The  convoys  were  administered 
in  random  sequence,  and  the  operators  again  reported  vehicle  types  on 
the  target  logs.  Operators  were  not  told  that  these  convoys  were  the 
same  as  those  they  had  just  trained  with.  Feedback  was  then  given, 
and  the  operators  were  asked  to  score  themselves.  This  procedure  not 
only  gave  the  operators  additional  practice  and  motivation,  but  also 
gave  the  facilitators  an  indication  of  operator  progress. 


METHOD  OF  INVESTIGATION 


Populati  in  and  Sample 

The  population  of  concern  is  the  Army-enlisted  UGS  operators  (MOS 
17M20)  who  have  been  trained  at  the  USAICS.  Eighteen  UGS  operators  of 
the  Remote  Sensor  Platoon  of  the  101st  Airborne  Division  participated 
in  the  experiments. 
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Apparatus 


Two  Uher  tape  recorders  (Model  4400  and  Model  4000) , a feeder  box, 
11  headsets,  and  miscellaneous  equipment  were  used  to  simulate  use  of 
the  acoustic  sensor  in  the  field.3  This  equipment  enabled  11  persons 
(10  operators  and  1 facilitator)  to  listen  to  the  training  and  test; 
scenarios  at  the  same  intensity  level.  The  Uher  4000  was  used  for 
training  and  the  Uher  4400  for  testing.  The  frequency  response  of  the 
Uhers  was  essentially  flat  from  50  cps  to  about  4500  cps  at  the  tape 
speed  (1-7/8  inches  per  second)  used. 


Independent  Variables 

Pretest/Posttest.  The  effectiveness  of  training  was  assessed  by 
a pretest/posttest  design.  The  operators  ware  tested  first  to  deter- 
mine their  baseline  performance  prior  to  training  and  were  tested  again 
after  training  to  determine  improvement. 

Sensor  Type.  The  sensor  types  tested  were  the  continuous  sensor 
and  the  intermittent  sensor,  reflecting  differences  in  concepts  of 
sensing  and  transmitting  the  audio  signal  to  the  operator. 

Scenario.  The  scenarios  were  constructed  of  the  taped  sounds  of 
convoys  simulating  sounds  the  operator  would  monitor  in  the  field.  Two 
scenarios  (A  and  B)  each  represented  two  battalions.  Each  battalion 
contained  5 convoys  with  about  9 vehicles  per  convoy,  for  a total  of 
10  convoys  per  scenario.  The  scenarios  were  roughly  matched  on  the 
basis  of  convoy  type  (wheeled,  tracked,  and  mixed),  convoy  speed,  and 
vehicle  types,  and  were  presented  in  the  same  order  for  both  the  pre- 
test and  the  posttest. 

Period  (Sequential  Effects) . Each  scenario  was  presented  twice 
in  the  pretest  and  twice  in  the  posttest,  once  in  each  case  for  the 
continuous  sensor  and  once  for  the  intermittent  sensor.  Operator  per- 
formance was  analyzed  mainly  to  assess  practice  effects. 

Target  Type.  Seven  target  types  were  used:  jeep  (JP) , gamma 
goat  (GG) , 2-S-ton  truck  (2-4T) , 5-ton  truck  (5T) , 10-ton  truck  (10T) , 
armored  personnel  carrier  (APC) , and  tank  (TNK) . 

Groups . Nine  operators  were  assigned  on  an  availability  basis 
to  each  of  two  groups. 
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Bandwidth.  Three  frequency  ranges  were  compared  in  the  exploratory 
study  of  bandwidth:  50-1500  cps,  50-2000  cps,  and  50-4000  cps. 


Dependent  Variables 

Percent  Detection.  This  variable  was  the  percentage  of  vehicles  de- 
tected (number  of  vehicles  reported  divided  by  the  number  presented) . 

Percent  Identification.  This  variable  was  defined  as  the  percentage 
cf  vehicles  correctly  identified  (number  correct  divided  by  the  number  pre- 
sented) . The  first  analysis  used  the  seven  vehicle  types  listed  under 
Target  Type,  hereafter  referred  to  as  the  7-target  category.  Operators' 
reports  were  also  scored  using  the  5-target,  3-target,  and  2-target  cate- 
gories shown  in  Table  1.  Use  of  the  1-target  category  yielded  the  measure 
of  percentage  of  vehicles  detected. 


Table  1 


Statistical  Design — Training 


In  the  training  experiment,  a pretest/posttest  design  with  the  same 
two  scenarios  for  each  test  was  used.  Each  scenario  contained  a 2 x 2 x 2 
Latin  square  nested  within  each  cell  of  the  factorial.^  A schematic  pre- 
sentation of  this  design  is  given  in  Table  2.  Because  Scenario  A always 
preceded  Scenario  B,  scenario  effects  were  confounded  with  time  effects 
(motivational  changes,  learning,  etc.).  However,  this  effect,  is  of  little 
consequence  because  the  scenario  was  included  in  the  design  for  control 
purposes  only.  A more  basic  weakness  in  the  design  is  a possible  con- 
founding of  practice  and  training.  Period  effects  in  t)  e main  analyses 
and  a comparison  across  battalions  within  scenarios  were  used  to  check 
on  practice  effects.  A consistent  scenario  effect  also  could  indicate 
practice  effects. 


Statistical  Design — Bandwidth  Experiment 

Table  3 gives  a schematic  presentation  of  the  design  for  an  explora- 
tory study  of  bandwidth.  Three  levels  of  bandwidth  (50-1500  cps,  50-2000 
cps,  and  50-4000  cps)  were  compared  for  the  continuous  sensor  case.  Sta- 
tistical significance  was  assessed  using  t tests.  Data  collected  under 
the  posttest  condition  of  the  training  experiment  were  used  for  the  50- 
2000-cps  bandwidth  condition.  Extensive  training  was  not  provided  in  this 
exploratory  study.  Training  was  given  only  to  familiarize  the  operators 
with  vehicle  sounds  under  the  different  frequency  ranges.  The  50-1500 
cps  and  50-4000-cps  training  consisted  of  a paired-vehicle  exercise  for 
both  fast  and  slow  convoys.  This  training  was  administered  after  the 
posttest  of  the  training  experiment  using  the  same  experimental  procedures. 


Procedure 


Each  operator  participated  for  3 days  (as  shown  in  Table  4) , receiv- 
ing the  orientation  briefing  and  the  procedure  familiarization  (Appendix  A) 
during  Day  1.  The  orientation  briefing  dealt  with  the  purpose  of  the  study, 
and  the  procedure  training  familiarized  the  operators  with  the  methods  for 
data  collection,  both  pretest  and  posttest,  and  also  served  as  a warmup 
period.  After  the  test  procedure  training,  the  operators  were  given  the 
pretest  (Scenarios  A and  B) . 

Day  2 consisted  of  the  training  discussed  previously,  followed  by 
the  posttest.  Because  of  a scheduling  problem,  half  the  posttest  (Scen- 
ario A)  was  administered  during  Day  2 and  the  other  half  (Scenario  B) 
during  Day  3.  The  bandwidth  training  then  followed  (Day  3),  and  the 
operators  were  given  the  post/posttest,  using  part  of  Scenarios  A and  B. 
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Table  2 


Experimental  Design — Training  Study 


Operator  Scenario  A Scenario  B 

groups  1st  period  2d  period  1st  period  2d  period 


Pretest  (50-2000  cps) 


Group  1 
(n  = 9) 

Continuous 

Intermittent 

Continuous 

Intermittent 

Group  2 
(n  » 9) 

Intermittent 

Continuous 

Intermittent 

Continuous 

Posttest  (50- 

-2000  cps) 

Group  1 
(n  ■ 9) 

Continuous 

Intermittent 

Continuous 

Intermittent 

Group  2 
(n  = <)) 

Intermittent 

Continuous 

Intermittent 

Continuous 

Table  3 

Experimental  Design — Bandwidth  Experiment 


50-2000  cps 


50-1500  cps 


50-4000  cps 


Posttest  data 
5 convoys 
Continuous  sensor 


Post/posttest  data 
Same  5 convoys 
Continuous  sensor 


Post/posttest  data 
Same  5 convoys 
Continuous  sensor 
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Table  4 


Schedule  of  Administration 


Day  1 AM — Group  1 

(9  operators) 


Orientation  Briefing 

Test  Procedure  Familiarization 

50-2000  cps  Pretest  (Scenarios  A and  B) 


PM — Group  2 Orientation  Briefing 

(9  operators)  Test  Procedure  Familiarization 

50-2000  cps  Pretest  (Scenarios  A and  B) 


Day  2 AM — Group  1 

PM — Group  2 


50-2000  cps  Training 
Posttest  (Scenario  A) 

50-2000  cps  Training 
Posttest  (Scenario  A) 


Day  3 AM — Group  1 


PM — Group  2 


50-2000  cps 
50-1500  cps 
50-1500  cps 
50-4000  cps 
50-4000  cps 


Posttest  (Scenario 
Training  Bandwidth 
Post/posttest 
Training 
Post/posttest 


B) 

Study 


50-2000  cps 
50-4000  cps 
50-4000  cps 
50-1500  cps 
50-1500  cps 


Posttest  (Scenario  B) 
Training  Bandwidth  Study 
Post/posttest 
Training 
Post/posttest 
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Content  of  Scenarios 


Test  and  training  scenarios  were  constructed,  making  use  of  sound 
signatures  taken  from  magnetic  tape  recordings  collected  during  a field 
exercise  at  Fort  Hood,  Tex.  The  exercise  consisted  of  armored  and 
mechanized  infantry  battalion  convoys  on  both  hard-surfaced  roads  and 
tank  trails,  at  speeds  varying  between  5 mph  and  40  mph.  The  acoustic 
tapes  were  analyzed  to  select  and  categorize  convoys  on  the  basis  of  con- 
voy type  (wheeled,  tracked,  and  mixed) , speed  (fast,  slow) , target  type 
(JP,  GG,  2-tyT,  5T,  10T,  APC,  TNK) , and  confidence  in  ground  truth  data. 

The  signal-to-noise  ratio  of  the  original  field  tapes  was  36  deci- 
bels (dB) , a figure  obtained  by  comparing  the  highest  signal  strength 
recorded  of  a tank  to  the  signal  strength  recorded  during  a period  of  no 
target  activity.  The  quality  of  the  recording  equipment  used  1 >r  repro- 
ducing a master  tape  from  the  field  tapes  and  subsequent  reproductions 
was  such  that  essentially  no  noise  was  introduced. 

A master  tape  composed  of  the  30  convoys  in  the  continuous  sensing 
mode  was  made,  with  the  bandwidth  clipped  to  50-2000  cps  (to  correspond 
to  the  operational  bandwidth) > another  master  tape  of  9 of  these  convoys 
in  the  continuous  mode  was  made  at  50-5000  cps. 

Convoys  for  the  test  and  training  tapes  were  selected  from  the  con- 
voys on  each  master  tape.  From  the  50-2000-cps  master  tape,  20  convoys 
were  selected  fov  the  50-2000  cps  test  tape,  and  7 for  the  50-2000-cps 
training  tape.  Out  of  the  nine  convoys  of  the  50-5000-cps  master  tape, 
five  were  selected  for  dual  use  in  the  training  and  bandwidth  experiments 
and  were  reduced  in  bandwidth  as  necessary.  Composition  of  the  test  tapes 
is  shown  in  Table  5.  During  the  taping  of  the  50-2000-cps  test  tape,  the 
continuous  sensor  scenario  was  taped  directly  from  the  master  tape.  This 
tape  was  then  used  with  an  in-line  timer  to  reproduce  the  tape  for  the 
intermittent  condition  and  to  insure  a 4-seconu  target  signal  with  about 
2 seconds  of  silence  between  vehicles. 


Composition  of  Convoys  on  the  50-2000-cps  Scenario  Test  Tapes 
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During  the  taping  of  the  continuous  sensor  convoys , the  individual 
vehicle  signals  were  clipped  to  about  6 seconds  in  order  to  better  simu- 
late operational  conditions.  This  reduction  was  necessary,  because  during 
peacetime  maneuvers  vehicles  travel  much  farther  apart  than  they  would  in 
a wartime  road  march.  Based  on  estimated  traveling  intervals  and  speeds 
of  aggressor  convoys, it  was  determined  that  enemy  vehicles  travel  about 
6 seconds  apart;  that  is,  ora  vehicle  would  pass  the  acoustic  sensor  every 
6 seconds.  This  time  separation  between  vehicles  is  relatively  constant 
for  day  and  night  travel.  During  the  night,  however,  both  the  vehicle 
speed  and  the  distance  between  vehicles  are  less  than  during  the  day.  The 
time  between  individual  convoys  and  battalions  also  was  made  to  correspond 
to  wartime  operation  conditions  during  the  taping. 


Several  of  the  convoys  were  also  used  in  the  pos Vposttest  tape  (Ta- 
ble 5) . This  tape  involved  the  continuous  mode  only  at  50-1500  cps  and 
at  50-4000  cps  but  was  otherwise  identical  to  that  used  in  the  50-2000 
condition.  Table  6 describes  the  seven  convoys  used  in  the  50-2000-cps 
training  tape.  A separate  training  tape  was  used  for  the  50-1500-cps  and 
50-4000-cps  conditions. 


Scoring  Criteria 

Operator  reports  were  scored  as  follows. 

Vehicle  Detection.  If  an  operator  reported  a vehicle  (by  any  name) 
when  there  was  a vehicle,  it  was  scored  as  a detection. 

Vehicle  Identification.  Because  the  operator  had  only  about  6 sec- 
onds to  recognize  and  report  a vehicle  and  was  required  to  give  an  exact 
identification  (truck  or  jeep,  for  example) , he  sometimes  reported  fewer 
vehicles  than  were  present,  especially  with  the  continuous  sensor.  In 
case  of  an  omitted  target,  a flexible  scoring  strategy  was  used  that  al- 
lowed maximum  credit  for  vehicles  reported  out  of  sequence.  Had  a more 
rigid  scoring  key  been  used,  a vehicle  reported  out  of  sequence  might 
have  been  scored  as  an  error. 

In  practice,  depending  on  field  requirements,  a combat  commander  re- 
quests information  at  different  levels  of  detail.  Generally,  the  more 
detailed  the  reported  information,  the  greater  the  error  rate.  A combat 
commander  may  prefer  very  accurate  gross  information  or  relatively  inac- 
curate detailed  information.  For  this  reason,  operator  reports  were 
scored  using  different  categories  of  target  identification,  each  succes- 
sively more  detailed. 


^Military  Publishing  House.  Combat  Actions  at  Night.  Moscow,  DIA.  1970. 
6 

Field  Manual  FM  30-102.  Handbook  on  Aggressor.  HQ,  Department  of  the 
Array.  June  1976,  pp.  20-23. 
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Composition  of  Convoys  for  Training  (50-2000  cps) 
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For  the  l--target  (detection)  category,  if  the  operator  responded 
when  there  was  a vehicle,  regardless  of  vehicle  type,  it  was  scored  as 
a detection. 

For  the  2-target  category,  if  an  operator  correctly  reported  a ve- 
hicle as  a wheeled  vehicle,  it  was  scored  as  a correct  identification 
regardless  of  exact  target  type.  A similar  procedure  was  used  for  tracked 
vehicles . 

For  the  3-target  category,  if  an  operator  reported  any  of  the  vehicles 
under  tne  light  wheeled  category  (see  Table  1) , it  was  scored  as  a correct 
identification.  A similar  procedure  was  used  for  the  heavy  wheeled  and 
tracked  vehicles. 

For  the  5-target  category,  if  an  operator  reported  either  of  the  ve- 
hicles under  the  light  wheeled  category  (Table  1) , it  was  scored  as  a 
correct  identification.  A similar  procedure  was  used  for  the  heavy  wheeled 
category.  For  the  medium  wheeled,  APC,  and  tank  targets,  credit  vas  given 
only  to  exact  reports  of  2-1/2T,  APC,  and  TNK. 

For  the  7-target  category,  credit  was  given  only  for  exact  identifi- 
cation of  each  vehicle  type.  The  flexible  scoring  strategy  was  maintained 
throughout  all  the  categories. 


RESULTS  AND  DISCUSSION 

Results  are  presented  for  each  of  the  five  levels  of  target  identifi- 
cation required,  sterting  with  the  most  detailed. 


The  7-Target  Category 

An  analysis  of  variance  was  conducted  on  the  number  of  correct  iden- 
tifications of  the  7-targot  category  (Table  7) . The  percentages  of  cor- 
rect identification  averages  are  presented  in  Table  8. 

The  groups'  effect  and  all  interactions  with  groups  were  nonsignifi- 
cant, indicating  that  the  two  groups  of  UGS  operators  were  similar  in 
ability  to  identify  vehicles  using  the  acoustic  sensor. 


Table  7 


Analysis  of  Variance  of  Correct  7-Target  Category  Identification 


Source  of  variation 

df 

SS 

MS 

F 

Significance 

level 

Between  subjects 

17 

4,835.72 

78.03 

.26 

NS 

Groups 

1 

78.03 

Subject  within  groups 

16 

4,757.69 

Within  subjects 

12-3 

8,368.50 

Sensor  type 

1 

240.25 

240.25 

10.79 

.01 

Period 

1 

160.44 

160.44 

7.21 

.05 

Residual  (1) 

16 

356.31 

22.27 

Scenario 

1 

144.00 

144.00 

4.90 

.05 

Scenario  x groups 

1 

42.25 

42.25 

1.44 

NS 

Residual  (2) 

16 

470.25 

29.39 

Pre/post 

1 

4,203.36 

4,203.36 

62.39 

.01 

Pre/post  x groups 

1 

18.77 

18.77 

.28 

NS 

Residual  (3) 

16 

1,077.87 

67.37 

Scenario  x pre/post 

1 

78.03 

78.03 

5.10 

.05 

Scenario  x pre/post  x 

groups 

1 

13.45 

13.45 

.88 

NS 

Residual  (4) 

16 

244.75 

] .30 

Sensor  type  x scenario 

1 

.30 

.30 

.91 

NS 

Period  x scenario 

1 

1.99 

1.99 

.06 

NS 

Residual  (5) 

16 

534.63 

33.41 

Sensor  type  x pro/post 

1 

4.01 

4.01 

.16 

NS 

Period  x pre/post 

1 

61.33 

61.33 

2.43 

NS 

Residual  (6) 

16 

404.52 

25.28 

Sensor  type  x scenario  x 

pre/post 

1 

.00 

.00 

.00 

NS 

Period  x scenario  x 

pre/post 

1 

.03 

.03 

.00 

NS 

Residual  (7) 

16 

282.48 

17.66 

Total 

143 

13,204.22 
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24%  28%  23%  28%  26% 


Intermittent  Group  2 Group  1 Group  2 Group  1 

28%  32%  26%  29%  29% 

Averages  26%  30%  24%'  20%  27% 
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Continuous 

Group  1 
40% 

Group  2 
41% 

Group  1 
34% 

Group  2 

39% 

39% 

Intermittent 

Group  2 
44% 

Group  1 
40% 

Group  2 
40% 

Group  1 

36% 

40% 

Averages 

42% 

40.5% 

37% 

37.5% 

39% 

The  effect  of  sensor  type  (continuous  vs.  intermittent)  was  signifi- 
cant. Use  of  the  continuous  sensor  resulted  in  an  average  of  32.1%  cor- 
rect identifications,  whereas  use  of  the  intermittent  sensor  resulted  in 
an  averar  f 34.4%  correct  identifications.  Thus,  although  the  opera- 
tors had  only  4 seconds  in  which  to  identify  a vehicle  in  the  intermit- 
tent condition  (as  compared  to  6 seconds  in  the  continuous) , they  still 
correctly  identified  a greater  number  of  vehicles.  The  advantage  probably 
occurred  because  each  vehicle  in  a convoy  in  the  intermittent  condition 
is  separated  by  a 2-second  silent  period  and  thus  is  easier  to  detect 
than  vehicles  in  the  continuous  sensor  condition?  for  the  latter  condi- 
tion, the  operator  must  detect  the  passing  of  each  vehicle  by  its  charac- 
teristic changes  in  intensity  and  frequency. 

The  small  but  significant  difference  between  the  two  sensor  types 
(32.1%  vs.  34.4%)  would  seem  minimal  in  the  practical  sense.  However, 
in  an  actual  convoy  situation  in  the  field,  the  difference  between  the 
continuous  and  intermittent  sensors  would  probably  be  greater  because  of 
the  manner  of  recording  under  the  continuous  sensor  condition.  The  con- 
voys recorded  in  the  field  were  traveling  under  peacetime  maneuver  regu- 
lations, and  the  time  between  vehicles  was  longer  than  it  would  be  in 
wartime.  These  intervals  were  shortened  appropriately  in  order  to  better 
simulate  operational  conditions;  in  the  process,  soim'  recognizable  "clicks 
between  vehicles  were  caused  when  the  tape  recorder  was  stopped  or  started 
Thus,  even  though  there  were  no  distinct  silences  between  vehicle  sounds 
(as  with  the  intermitton*-  condition)  , these  clicks  (which  are  artifacts 
of  the  simulation)  may  have  helped  operators  to  discriminate  between  suc- 
cessive vehicles  and  may  thereby  have  artificially  raised  their  detection 
and  identification  scores  in  the  continuous  sensor  condition.  The  differ- 
ence would  probably  be  greater  in  an  operational  situation. 

The  statistically  significant  pretest/posttest  effect  indicates  that 
training  did  enhance  operator  performance.  As  shown  in  Table  8,  the  pre- 
test average  is  27%  correct  identification  and  the  posttest  average  is 
39%.  In  other  words,  the  training  increased  operator  performance  by  12 
percentage  points,  for  a 44%  increase  in  performance. 

Period,  or  order,  effect  was  also  statistically  significant.  Pe- 
riod 1 average  is  32%  and  Period  2 average  is  34%,  suggesting  that  prac- 
tice during  the  test  administration  may  have  contributed  to  the  increase 
from  pretest  to  posttest  performance.  The  interaction  of  period  and  pre- 
test/posttest was  not  significant,  indicating  that  the  significant  period 
effect  was  distributed  over  both  pretest  and  posttest.  The  gain  in  per- 
formance attributable  to  practice  effects  is  minimal  compared  to  the  large 
pretest/posttest  differences  (See  Appendix  B for  additional  analyses.) 
Thus,  the  conclusion  that  training  enhanced  operator  performance  appears 
valid . 

The  remaining  statistically  significant  effects  are  scenario  and  the 
scenario  by  pretest/posttest  interaction.  Scenario  A resulted  in  an  over- 
all performance  average  of  35%  correct  identification,  and  Scenario  B 
resulted  in  31.5%  correct  identification.  Since  Scenario  A was  presented 
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to  the  subjects  first,  and  Scenario  B second,  there  is  no  way  of  knowing 
whether  the  significant  scenario  effect  is  due  to  differences  in  scenario 
difficulty  or  time  effects  (e.g.,  motivation). 

The  interaction  of  scenario  and  pretest/posttest  was  significant. 

The  scenarios  were  similar  in  performance  for  the  pretest  (Scenario  A, 

28%;  Scenario  B,  26%)  but  dissimilar  for  the  posttest  (Scenario  A,  42%; 
Scenario  B,  37%) . This  result  is  probably  attributable  to  the  necessity 
for  dividing  the  posttest  into  two  sections  and  administering  the  sections 
on  two  different  days;  this  break  in  continuity  may  account  for  the  lower 
posttest  scores  on  Scenario  B. 

The  results  were  further  analyzed  on  the  basis  of  target  type  to 
determine  the  differential  effects  of  training  (Table  9) . The  training 
had  the  greatest  impact  on  jeeps,  gamma  goats,  10-ton  trucks,  APC's,  and 
tanks,  and  the  least  effect  on  2-,s-ton  and  5-ton  trucks. 


Table  9 

Mean  Percent  Correct  7-Target  Identification  by  Target 
Type  and  Pretest-Posttest 


Period 

JP 

GG 

2-*jT 

5T 

10T 

APC 

TNK 

Pretest 

18 

17 

26 

17 

22 

29 

50 

Posttest 

28 

29 

29 

20 

33 

51 

60 

The  5-Target  Category 

For  the  5-target  category,  jeeps  and  gamma  goats  were  combined  as 
light  wheeled  vehicles,  the  f-^-ton  trucks  were  considered  medium  wheeled 
vehicles,  the  5-ton  and  10-ton  trucks  were  grouped  as  heavy  wheeled  vehi- 
cles, the  armored  personnel  carriers  as  light  tracked,  and  tanks  as  heavy 
tracked.  The  results  for  this  category  are  presented  in  Table  10. 

A statistically  significant  difference  was  found  between  the  pretest 
and  posttest  results  (t  = 7.47,  df  = 17,  p > .01).  The  pretest  overall 
average  was  31.5%  identification  and  the  posttest  average  45%  identifica- 
tion. The  percentage  increase  over  pretest  performance  was  43%. 
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Table  10 


Mean  Percent  Correct  Identification  for  the  5-Target  Category 


Pretest 


Scenario  A Scenario  B 


./sensor 

type 

Period  1 

Period  2 

Period  1 

Period  2 

Average 

Continuous 

Group  1 

27% 

Group  2 

31% 

Group  1 

28% 

Group  2 
33% 

30% 

Intermittent 

Group  2 

33% 

Group  1 

35% 

Group  2 

32% 

Group  1 
32% 

33% 

Averages 

30% 

33% 

30% 

33% 

31.5% 

/ 

Posttest 

Scenario  A 

Scenario  B 

Average 

/ type 

Period  1 

Period  2 

Period  1 

Period  2 

Continuous 

Group  1 

44% 

Group  2 

45% 

Group  1 

39% 

Group  2 
44% 

43% 

Intermittent 

Group  2 

49% 

Group  1 

48% 

Group  2 

45% 

Group  1 
44% 

46.5% 

Averages 

46.5% 

46.5% 

42% 

44% 

45% 
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Although  an  analysis  of  variance  was  not  conducted,  several  general- 
izations can  be  made.  The  relationships  between  the  variables  are  similar 
to  those  in  the  7-target  category  data.  Overall,  operator  performance  was 
slightly  higher  because  less  target  detail  was  required.  The  difference 
between  the  continuous  and  intermittent  sensors  was  about  the  same  as  with 
the  7-target  identification  level — 36%  versus  40%,  respectively. 

The  data  were  further  analyzed  on  the  basis  of  target  type  (Table  11) . 
The  training  had  the  greatest  impact  on  light  wheeled  vehicles,  APC's,  (or 
light  tracked) , and  tanks  (heavy  tracked) . The  training  had  least  effect 
on  medium  and  heavy  wheeled  vehicles. 


Table  11 

Mean  Percent  Correct  5-Target  Identification  by  Target 
Category  and  Pretest/Posttest 


Light 

Medium 

Heavy 

Light 

Heavy 

Period 

wheeled 

wheeled 

wheeled 

tracked 

tracked 

Pretest 

28 

26 

28 

29 

50 

Posttest 

42 

29 

34 

51 

60 

The  3-Target  Category 

For  the  3-target  category,  the  jeeps,  gamma  goats,  and  2-S-ton 
trucks  were  combined  as  light  wheeled  vehicles,  the  5-ton  and  10-ton 
trucks  as  heavy  wheeled  vehicles,  and  the  APC  and  tank  as  tracV  :d  vehi- 
cles. Results  are  presented  in  Table  12.  At  test  indicated  a statis- 
tically significant  difference  between  the  pretest  and  posttest  results 
(t  = 5.77,  df  = 17,  p > .01).  The  pretest  overall  average  was  53%  iden- 
tification, and  the  posttest  average,  62%. 

Overall  performance  was  considerably  hiyuor  when  operators  were  re- 
quired to  deal  with  only  three  target  types  than  when  they  had  to  distin- 
guish between  seven  or  five  target  types.  At  the  same  time,  percentage 
of  improvement  due  to  training  declined  with  the  fewer  target  types  2 
seven  targets,  46%;  five  targets,  43%;  and  three  targets,  18%.  Differ- 
ences between  pretest  and  posttest  results  were  somewhat  similar:  seven 
targets,  13%;  five  targets,  13%;  and  three  targets,  9%;  differences  be- 
tween the  continuous  and  intermittent  sensor  types  also  were  similar; 

2%,  4%,  and  5%  correct  identifications,  respectively. 


Table  12 


Mean  Percent  Correct  Identification  for  the  3-Target  Category 


y 

Pretest 

Scenario  A 

Scenario  B 

Average 

/ type 

Period  1 

Period  2 

Period  1 

Period  2 

Continuous 

Group  1 

47% 

Group  2 

52% 

Group  1 

47% 

Group  2 
52% 

49.5% 

Intermittent 

Group  2 

58% 

Group  1 

60% 

Group  2 

55% 

Group  1 
53% 

56.5% 

Averages 

52.5% 

54.5% 

51% 

52.5% 

53% 

/ 

Posttest 

Average 

/ type 

Period  1 

Period  2 

Period  1 

Period  2 

Continuous 

Group  1 

62% 

Group  2 

61% 

Group  1 

55% 

Group  2 
62% 

60% 

Intermittent 

Group  2 

65% 

Group  1 

67% 

Group  2 

64% 

Group  1 
60% 

64% 

Averages 

63.5% 

64% 

59.5% 

61% 

62% 

The  results  were  further  analyzed  on  the  basis  of  target  type.  The 
percentage  of  correct  identifications  of  light  wheeled  vehicles  increased 
through  training  from  47%  to  56%,  of  heavy  wheeled  vehict  ? from  28%  to 
34%,  «r;d  of  tracked  vehicles  from  58%  to  79%. 

An  additional  3-target  category  that  may  be  operationally  useful  is 
wheeled  vehicles,  APC's,  and  tanks.  Using  this  breakdown,  the  pretest 
overall  average  was  53%  correct  identifications  and  the  posttest  67% — 
a percentage  increase  of  26%. 


The  2-Target  Category 

The  results  for  the  2-target  category  (wheeled  and  tracked  vehicles) 
are  presented  in  Table  13.  At  test  conducted  on  these  data  indicated  a 
statistically  significant  difference  between  the  pretest  and  posttest  re- 
sults (t  •=  4.83,  df  - 17,  p > .01).  The  pretest  overall  average  was  68% 
correct  identifications,  and  the  posttest  average,  78.5%.  The  percentage 
increase  over  pretest  performance  was  15%. 

As  expected,  performance  substantially  increased  as  the  amount  of 
required  target  detail  was  reduced.  In  some  tactical  situations,  convoy 
information  in  terms  of  wheeled  and  tracked  vehicles  would  be  completely 
satisfactory.  The  difference  between  the  continuous  (69.5%)  and  inter- 
mittent (77%)  sensors  is  consistent  with  the  previous  results  but  slightly 
higher.  Using  the  intermittent  sensor,  the  operators  identified  11%  more 
vehicles . 

Scenario  differences  (significance  was  not  tested)  apparently  re- 
versed directions  for  the  2-target  catogorv:  performance  on  Scenario  A 
was  about  3%  less  than  on  Scenario  B.  This  result  may  reflect  the  higher 
percentage  of  wheeled  vehicles  in  Scenario  B — the  scenarios  are  more  diffi- 
cult when  the  operator  must  distinguish  among  types  of  wheeled  vehicles. 

The  results  were  further  summarized  by  target  type.  The  percentage 
of  correct  identifications  of  wheeled  vehicles  increased  through  training 
from  67%  to  78%,  and  of  tracked  vehicles,  from  68%  to  79%. 


The  1-Target  Category 

The  results  for  the  1-target  category  (which  is  the  same  as  detect- 
ing and  counting  the  vehicles)  are  presented  in  Table  14.  At  test  indi- 
cated a statistically  significant  difference  between  pretest  and  posttest 
results  (t  * 4.32,  df  = 17,  p > .01).  The  pretest  overall  average  was 
89%  detection,  and  the  posttest  average,  95%.  The  percentage  of  increase 
over  pretest  performance  was  7%. 
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Table  13 


II 

I ; 

ii 

!! 

i! 

|| 

■ 1 

H 
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Mean  Percent  Correct  Identification  for  the  2-Target  Category 


/Sensor 
/ type 

Pretest 

Scenario  A 

Scenario  B 

Average 

Period  1 

Period  2 

Period  1 

Period  2 

Continuous 

Group  1 

Group  2 

Group  1 

Group  2 

55% 

65% 

61% 

70% 

63% 

Intermittent 

Group  2 

Group  1 

Group  2 

Group  1 

72% 

69% 

81% 

68% 

72.5% 

Averages 

63.5% 

67% 

71% 

69% 

68% 

y/  Posttest 

/Sensor 
./  type 

Scenario  A 

Scenario  B 

Average 

Period  1 

Period  2 

Period  1 

Period  2 

Continuous 

Group  1 

Group  2 

Group  1 

Group  2 

74% 

73% 

73% 

84% 

76% 

Intermittent 

Group  2 

Group  1 

Group  2 

Group  1 

78% 

82% 

86% 

77% 

01% 

Averages 

76% 

77.5% 

79.5% 

80.5% 

78.5% 

| Continuous 

Group  1 

81% 

Group  2 

85% 

Group  1 

85% 

Group  2 
88% 

i 

85%  | 

| Intermittent 

Group  2 

95% 

Group  1 

93% 

Group  2 

94% 

Group  1 
90% 

! 

93%  j 

! Averages 

88% 

89% 

89% 

89% 

89%  j 

Posttest 

l 

Scenario  A 

Scenario  B 

t 

i / censor 

I y/  type 

Period  1 

Period  2 

Period  1 

Period  2 

Continuous 

[j 

Group  1 

91% 

Group  2 

93% 

Group  1 

89% 

Group  2 
96% 

92% 

if  Intermittent 

jr 

Group  2 

96% 

Group  1 

98% 

Group  2 

90% 

Group  1 
95% 

97% 

u 

(i  Averages 

fci 

93.5% 

95.5% 

93.5% 

95.5% 

94.5% 

1 

Differences  between  the  continuous  sensor  and  intermittent  sensor 
(39%  versus  95%  detection)  were  not  as  large  as  expected,  either  with 
one  category  of  target  or  throughout  the  7-,  5-,  3-,  and  2-target  cate- 
gories. As  explained  earlier,  the  tape  recorder  "clicks,"  which  were  a 
necessary  evil  in  building  the  master  tapes,  probably  cued  the  operators 
as  to  vehicle  sequence  and  produced  overinflated  scores  for  the  continu- 
ous sensor  condition.  This  difference  in  target  detection  largely  ac- 
counts for  the  differences  found  in  the  identification  of  targets  (target 
categories  2 through  7) . 


Field  Selection  of  Operators 

The  data  were  also  examined  by  arranging  the  operators  into  three 
groups  on  the  basis  of  pretest  performance.  The  mean  percent  correct 
identifications,  differences,  and  correlation  coefficients  for  pretest 
and  posttest  performance  are  presented  in  Table  15.  Pretest  scores  cor- 
related significantly  with  posttest  performance,  indicating  that  a per- 
formance test  such  as  the  pretest  could  be  used  to  assign  individuals  to 
the  acoustic  monitoring  task.  The  increase  in  performance  associated 
with  using  only  the  top  third  can  be  seen  in  Table  15  for  each  target 
category . 

The  differences  between  pretest  and  posttest  performance  seem  to 
indicate  that  lower  ability  groups  tended  to  gain  more  from  training  for 
the  easier  tasks,  i.o.,  the  2-target  and  3-target  categories.  The  groups 
seemed  to  gain  equally  from  training  for  the  harder  tasks. 


The  Bandwidth  Study 

An  exploratory  investigation  (five  convoys)  was  made  to  determine 
the  effects  on  operator  performance  of  the  use  of  different  frequency 
ranges  in  the  continuous  sensor  condition.  The  50-1500-cps  and  the  50- 
4000-cps  frequencies  were  compared  with  each  other  and  with  the  currently 
used  50-2000-cps  range  in  the  7-target  case  only.  The  percent  identifi- 
cation averages  for  the  three  frequencies  are  22%  (1500  cps) , 29%  (2000 
cps) , and  24%  (4000  cps).  The  t tests  were  as  follows: 

1500  cps  vs.  2000  cps  (t  =>  2.11,  df  =*  17,  p > .05) 

1500  cps  vs.  4000  cps  (t  >=  1.05,  df  = 17,  NS) 

2000  cps  vs.  4000  cps  (t  = 1.46,  df  ” 17,  NS) 

The  statistically  significant  difference  between  the  1500-cps  and  2000- 
cps  condition  indicates  that  the  frequency  range  currently  used  by  the 
Army  (50-2000  cps)  should  not  be  reduced.  On  the  other  hand,  the  data 
also  suggest  that  the  higher  frequency  range  (50-4000  cps)  may  not  re- 
sult in  higher  interpretability . These  data  indicate  that  the  50-2000- 
cps  range  currently  used  by  the  Army  is  adequate. 
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Table  15 


Pretest/Posttest  Comparisons  of  Operators  Grouped  on  the  Basis 

of  Pretest  Performance 
(Percent  Correct  Identification) 


Category 

Operator  group 

Pretest 

Posttest 

Difference 

Correlation 

7-target 

Upper  third 

34 

47 

13 

category 

Middle  third 

26 

36 

10 

.69* 

Lower  third 

22 

34 

12 

5-target 

Upper  third 

39 

50 

11 

category 

Middle  third 

30 

46 

16 

.57** 

Lower  third 

25 

39 

14 

3-target 

Upper  third 

61 

66 

5 

category 

Middle  third 

52 

61 

9 

.55** 

Lower  third 

45 

58 

13 

2-target 

Upper  third 

77 

80 

3 

category 

Middle  third 

67 

79 

12 

.57** 

Lower  third 

59 

75 

14 

1-target 

Upper  third 

95 

96 

1 

category 

Middin  third 

90 

94 

4 

.48** 

Lower  third 

81 

93 

12 

*Significant  at  .01. 
**Signif icant  at  .05. 


The  administration  of  the  bandwidths  was  counterbalanced  for  the  two 
groups,  i.e.,  Group  1 received  the  1500-cps  bandwidth  first,  and  Group  2 
received  the  4000-cps  bandwidth  first.  A check  on  the  group  averages 
shows  order  effects  as  minimal  — the  results  for  Group  1 are  24%  (1500 
cps)  and  24%  (4000  cps)  and  the  results  for  Group  2 are  24%  (4000  cps) 
and  20%  (1500  cps) . 


SUMMARY  OF  RESULTS  AND  FIELD  IMPLICATIONS 

Several  aspects  of  the  current  experiment  should  be  considered  when 
the  results  of  this  study  are  used.  The  continuous  sensor  results  may  be 
inflated  somewhat  over  what  would  be  obtained  in  an  actual  field  situa- 
tion because  of  tape  recorder  "clicks"  between  vehicles,  which  may  have 


acted  as  cues  to  the  operators.  The  signal/noise  ratio  of  36  dB  (based 
on  the  signal  of  the  loudest  vehicle)  may  be  better  than  in  the  usual 
sensor  conditions  and  may  have  inflated  performance.  On  the  other  hand, 
in  the  process  of  compiling  the  test  tapes  from  field-collected  tapes, 
changes  in  the  dynamic  range  of  signal  strength  may  have  resulted  in 
lowered  performance.  Presenting  fast  and  slow  convoys  in  a random  order 
rather  than  as  a string  of  convoys  at  similar  speeds  may  have  lowered 
performance . 

The  scenario  material  used  in  these  experiments  was  based  on  tape 
recordings  of  actual  vehicle  convoys  during  field  maneuvers  and  developed 
to  simulate  actual  field  conditions.  The  results  represent  the  best  es- 
timates to  date  of  what  the  commander  might  expect  from  regularly  and 
specially  trained  operators. 

If  the  commander  requires  that  convoy  vehicles  be  reported  in  de- 
tail (/-target  category — jeep,  gamma  goat,  2-*5-ton  truck,  5-t.on  truck, 
10-ton  truck,  APC,  and  tank) , he  can  expect  27%  correct  identification 
before  special  training  and  40%  after  training,  a difference  of  13  per- 
centage points  and  an  improvement  of  46%.  The  training  results  for  each 
target  category  are  shown  below. 


If  the  commander 
requires  convoys 
reported  in 

Today ' s 
operators 
will  got 

Operators  with 
extra  training 
will  get 

Which  is  a 
difference 
of 

Or  an  in' 

crease 

of 

7-target  category 
(exact  identification) 

27%  correct 

40%  correct 

13% 

46% 

8-target  (light, 
medium,  and  heavy 
wheeled,  APC,  and 
tank) 

32%  correct 

43%  correct 

11% 

43% 

3-target  (tracked  and  53%  correct 
light  and  heavy  wheeled 
vehicles) 

62%  correct 

9% 

18s, 

3-target  (APC,  tank, 
and  wheeled  vehicles) 

53%  correct 

67%  correct 

14% 

26% 

2-target  (wheeled  and 
tracked  vehicles) 

68%  correct 

78%  correct 

10% 

16% 

1- target  category 

89%  correct 

95%  correct 

6% 

7% 

(counting) 
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Based  on  the  results  of  this  study,  the  training  materials  developed 
have  a significant  impact  for  field  use  and  should  be  incorporated  in 
school  training  and  be  circulated  to  UGS  units  for  on-the-job  refresher 
training.  The  training  is  most  effective  for  jeeps,  gamma  goats,  APC's, 
and  tanks,  and  least  effective  for  2-*j-ton  trucks,  5-ton  trucks,  and 
10-ton  trucks.  Units  using  this  training  package  should  enhance  the 
existing  tapes  by  collecting  additional  sound  signatures  of  these  three 
vehicle  types.  Optimally,  sounds  of  aggressor  vehicles  should  replace 
those  of  U.S . vehicles  in  the  training  simulation. 

Sound  recognition  to  the  level  of  specific  vehicle  identification 
is  a difficult  perceptual  task.  However,  operators  can  be  trained  to 
improve  significantly  their  ability  to  interpret  vehicle  sounds,  using 
either  the  continuous  or  the  intermittent  sensors.  When  performance  was 
averaged  over  all  levels  of  target  reporting,  operators  reported  about 
10%  more  information  before  special  training  and  6%  more  after  training, 
using  the  intermittent  sensor  rather  than  the  continuous  sensor. 

Results  show  that  operators  can  effectively  monitor  convoys  and  that 
both  th-'  continuous  and  intermittent  sensors  are  superior  to  the  current 
AAU  sr  <sor  in  the  amount  of  information  obtained.  The  continuous  and  in- 
termittent sensors  have  100%  information  potential,  whereas  the  AAU  has 
about  50%  maximum.  The  two  should  be  considered  for  use  in  REMBASS. 

The  research  also  shows  that  operators  differ  greatly  in  ability  to 
identify  vehicles  using  the  acoustic  sensor.  If  only  those  operators 
with  superior  sound-recognition  ability  were  used  to  perform  this  task 
in  field  units,  a substantial  gain  in  information  would  result.  For 
example,  if  commanders  were  to  routinely  assign  present-day  operators 
(not  specially  trained)  to  the  continuous  sensor  to  identify  tracked  and 
wheeled  vehicles,  they  could  expect  about  68%  of  the  enemy  vehicles  to 
be  properly  identified.  If  they  were  to  use  only  the  top  third  of  these 
operators,  then  77%  of  the  enemy  vehicles  would  be  properly  identified. 
Better  performance  still  would  be  expected  if  only  the  intermittent  sen- 
sor and  specially  trained  operators  were  used.  The  better  operators  can 
be  identified  by  means  of  the  test  scenarios  already  developed  for  this 
training  program. 

In  sum,  optimal  information  output  can  be  achieved  by  using  the  top 
third  of  specially  trained  operators  and  the  intermittent  type  of  sensor. 
The  results  of  this  research  indicate  that  under  such  conditions,  85% 
of  tracked  and  wheeled  vehicles  can  be  correctly  identified,*  72%  accuracy 
can  be  achieved  under  these  conditions  in  identifying  three  target  cate- 
gories— light  wheeled,  heavy  wheeled,  and  tracked  vehicles.  Correspond- 
ing accuracy  for  the  average , regularly  trained  operator  using  the  con- 
tinuous sensor  is  63%  and  50%,  respectively,  a difference  of  22%  in  each 
case . 
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APPENDIX  A 


i-ACILITATOR  GUIDE 


Classroom  Needs 

1.  Tapa  recorder 

2.  Feeder  box  with  female  plugs  (optional) 

3.  Headset  for  each  operator  (optional) 

4.  Target  logs,  pencils,  etc. 

Orientation  briefing  - about  10  min. 

Test  Procedure  Familiarization  - about  40  min. 

Pretest  - (10  convoys  each) 

Continuous  convoys  1-10  - about  20  min. 

Intermittent  convoys  1-10  - about  20  min, 

Continuous  convoys  11-20  - about  22  min. 

Intermittent  convoys  11-20  - about  22  min. 

training  - 50-2000  cps  bandwidth 

Part  1 - Intermittent  Sound  (Voice  Feedback)  Convoys  1 and  2 - 

about  30  min. 

Part  II  - Fast  Speed  - Vehicle  Pairs  - about  15  min. 

Part  III  - Intermittent  Sound  (Voice  Feedback)  Convoys  3 and  4 
about  15  min. 

Part  IV  - Vehicle  Pairs  - Slow  Speed  - about  15  min. 

Part  V - Intermittent  Sound  - Practice  Convoys  1,2,3,  and  4 - 
about  10  min. 

Part  I - Continuous  Sound  (CPA  Feedback)  Convoys  1 and  2 - 
about  25  min. 

Part  II  - Vehicle  Pairs  - Fast  Speed  - about  15  min. 

Part  III  - Continuous  Sound  (CPA  Feedback)  Convoys  3 and  4 - 
about  15  min. 

Part  IV  - Vehicle  Pairs  - Slow  Speed  - about  15  min. 


Part  V - Continuous  Sound  - Practice  Convoys  1,2,3, 
about  10  min. 


Posttest 


and  4 - 


FACILITATOR  GUIDE 


ORIENTATION  BRIEFING  (10  min.) 

Facilitator:  Read  the  following: 

I want  to  welcome  everyone  here  today.  We  are  glad  that  you  could  make 
it  and  can  participate  in  the  exercise  we  have  planned.  You  will  be 
participating  in  this  exercise  a half-day  today,  a half-day  tomorrow, 
and  half  of  the  following  day.  We  think  you  will  find  it  interesting  and 
worthwhile  to  your  job  in  the  Remote  Sensor  Platoon,  We  will  be  spending 
an  hour  briefing  you  and  giving  you  an  orientation  as  to  what  it  is  all 
about.  Before  going  any  further,  I want  to  introduce  myself  and  my 
associate  and  find  out  who  you  are. 


Introduction 

Recent  requirements  in  the  Army  Unattended  Ground  Sensor  (UGS)  community 
have  identified  a need  for  human  factors  studies  and  training  development 
in  the  area  of  sound  recognition  while  monitoring  acoustic  UGS.  The  need 
for  studies  and  training  development  in  sound  recognition  is  desired  by 
UGS  field  units,  the  REMBASS  program,  the  United  States  Army  Intelligence 
Center  and  School  at  Ft.  Huachuca,  and  the  NATO  project  "Avid  Guardian"  in 
Europe. 

Acoustic  sensors  are  the  best  confirmation  sensors  in  the  Army  today,  but 
their  full  potential  has  not  been  realized  primarily  because  of  a lack  of 
knowledge  on  the  part  of  the  commander  and  new  system  developers  concerning 
what  the  operator  can  and  cannot  do.  Much  of  the  information  that  the 
commander  can  use  doesn't  even  exist.  That  is  why  we  are  here--to  collect 
performance  data  which  can  be  used  by  the  commander  and  new  system  developers 
for  doctrine,  tactics,  and  systems  specification.  By  participating  in  this 
exercise,  you,  the  UGS  operator,  are  helping  to  answer  questions  such  as: 
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1.  How  well  can  an  operator  recognize  different  military 
vehicles  in  convoy  by  listening  to  the  sound  that  they  make? 

2.  What  difference  does  transmission  time  make,  including  very 
short  ones?  Using  short  transmission  times  has  the  advantages  of 
longer  battery  life  and  reduced  chances  of  electronic  detection. 

3.  To  what  extent  can  an  operator  be  trained  to  increase  his 
ability  to  recognize  the  sounds  of  military  vehicles  in  convoy? 

4.  Does  increasing  the  frequency  (freq.)  ranqe  significantly  improve  sound 
recognition  performance? 

The  Army  is  interested  in  improving  surveillance  techniques  to  maximize 
information  output  and  make  the  job  easier  for  you.  Through  its  Remotely 
Monitored  Battlefield  Surveillance  System  (REMBASS),  the  Army  is  currently 
planning  to  include  two  acoustic  sensors  in  its  inventory  for  the  1980's. 

These  two  REMBASS  sensors  are  called  the  (1)  Acoustic  Analog  Sensor 
(DT-5XX)  and  the  (2)  Seismic/Acoustic  Classification  Sensor  (DT-562). 

The  Acoustic  Analog  Sensor  is  simply  an  advanced  version  of  the  Audio 
Add-On  Unit  (AAU)  which  you  are  familiar  with.  It  will  drive  a speaker/ 
headset  for  aural  analysis  by  the  operator.  Because  the  operator  is 
interpreting,  the  report  is  limited  only  by  the  operator's  ability.  Opera- 
tor training  plus  differences  in  frequency  may  significantly  improve  his 
performance. 

The  Seismic/Acoustic  Classification  Sensor  will  utilize  internal  logic 
and  digital  information  processing  to  automatically  classify  targets. 

However,  the  classification  is  at  a gross  level  and  includes  only  tracked 
vehicles,  wheeled  vehicles,  and  personnel.  This  sensor  will  send  only  a 
beep  every  10  seconds  as  its  output.  It  will  automatically  display  a T, 

W,  or  P on  the  tac  recorder. 

During  these  exercises,  your  task  as  a sensor  operator  will  be  to  listen  to 
tape  recordings  of  military  convoys  and  report  what  you  think  you  hear. 

Many  of  the  skills  you  have  acquired  in  school  and  on  the  job  will  apply. 

All  of  you  probably  have  had  personal  experiences  which  will  apply  in  that 
you  have  heard  all  of  the  vehicles  at  sometime  in  your  life.  Today,  you 
will  hear  recorded  sounds  of  Army  vehicles  which  you  will  report  on  a 


simple  form  called  a Target  Log.  You'll  do  this  for  about  an  hour 
and-a-half,  and  then  receive  some  training.  You  will  be  given  specific  times 
to  ask  questions  so  that  the  planned  exercise  will  not  be  interrupted. 

You  will  hear  taped  sounds  of  military  vehicle  convoys  as  you  would  hear 
them  from  a modified  AAU  employed  in  a field  exercise.  The  aggressor  will 
be  traveling  in  convoys  averaging  about  10  vehicles  (each  traveling  about 
6 seconds  apart).  The  one  problem  you  will  have  to  deal  with  is  the  sound  of 
a loud  vehicle  partially  degrading  or  masking  the  sound  of  a quieter  vehicle. 
Another  problem  is  to  make  a quick  decision  about  a particular  vehicle, 
record  it,  and  still  listen  to  the  convoy.  You  will  record  ycur  answers 
using  our  procedures  and  forms.  Since  we  know  what  made  the  sounds,  we 
can  score  your  report  forms  for  accuracy.  We  don't  expect  100%  performance 
for  all  targets,  but  just  that  you  try  as  hard  as  you  can  as  though  this 
was  a combat  situation.  As  stated  earlier,  each  of  you  will  participate  for 
a half-day  for  three  days.  You  must  be  here  for  cQJ_  scheduled  times  or  we 
won't  be  able  to  use  your  results. 

I would  like  to  emphasize  that  we  are  not  giving  you  a test  to  see  how 
good  an  operator  you  are.  We  are  here  to  improve  the  Army's  capability  for 
using  the  acoustic  sensor.  All  we  ask  is  that  you  interpret  the  sounds  to  the 
best  of  your  ability  and  try  to  make  sense  out  of  what  sometimes  might 
appear  to  you  to  be  rather  difficult.  You  are  important  because  you  as 
a group  represent  the  hundreds  of  UGS  operators  that  have  and  will  be 
assigned  to  Remote  Sensor  Platoons,  but  the  first  to  participate  in  this 
kind  of  exercise.  The  use  of  acoustic  sensors  in  the  future  will  be  partially 
based  upon  what  you  can  do. 

It  is  not  the  purpose  of  this  exercise  to  sample  all  possible  vehicles  or 
circumstances  involving  the  use  of  acoustic  sensors.  This  exercise  does 
attempt  to  sample  the  sound  signatures  of  certain  types  of  vehicles  in  a 
convoy  situation  using  a certain  type  of  sound  recording  system. 

In  addition  to  being  relevant  to  your  job  in  this  platoon,  there  might  be 
another  personal  advantage  for  you  to  do  well  during  this  exercise.  At 
various  times  trained  volunteers  are  requested  to  serve  in  various  places 
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ght  find  attractive,  such  as  at  Ft.  Chaffee,  Ark.,  or  Europe, 
there  is  no  guarantee  that  even  if  you  do  well  on  this  exercise  you 
pt  away  to  a promised  land,  but  doing  well  on  this  exercise  sure 
rt  your  chances. 


INSTRUCTOR  GUIDE 


TEST  PROCEDURE  FAMILIARIZATION  (40  min.) 

Facilitator:  Read  the  following 

This  exercise  simulates  the  European  theatre  in  which  aggressor  convoys 
are  attacking  NATO's  western  boundary.  Assume  that  you  are  in  Germany 
monitoring  two  types  of  acoustic  sensors.  These  acoustic  sensors  are 
similar  to  the  AAU  except  that  they  "listen"  at  different  times  than 
the  AAU.  As  you  know,  the  AAU  "listens"  for  15  seconds  after  being 
triggered  by  three  seismic  activations  within  a 28-second  period.  Your 
first  acoustic  sensor  will  "listen"  continuously  for  the  type  of 
aggressor  convoys  expected.  This  first  sensor  we  will  call  the 
Continuous  Sensor.  Your  second  sensor  will  listen  about  4 seconds  for  each 
vehicle.  Since  it  listens  intermittently,  it  is  called  the  Intermittent 
Sensor. 

These  sensors  will  present  a target's  sound  signature  to  you  when  the 
target  is  closest  to  the  sensor.  This  point  is  called  the  CPA  which  stands 
for  closest-point-of  approaen.  This  is  the  point  where  the  vehicle  should 
sound  the  loudest  and  where  you  would  have  the  best  chance  of  identifying  it. 

Your  commander  has  tasked  you  with  the  job  of  monitoring  these  acoustic 
sensors  for  vehicle  identification  purposes.  The  order  of  battle  (OB) 
indicates  that  the  aggressor  force  will  be  using  convoys  averaging  around 
10  vehicles  apiece.  Speed  and  traveling  intervals  of  the  convoys  will 
affect  how  you  hear  each  vehicle  but  the  vehicle  separation  will  be 
around  6 seconds.  The  first  and  last  vehicles  you  will  probably  hear 
longer. 

Your  commander  has  given  you  a Target  Log  which  you  will  use  to  record 
vehicle  activity.  Look  at  the  Target  Log  that  is  being  passed  out  now. 

(Pass  out  Target  Logs).  First,  fill  out  the  information  that  is  requested 
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along  the  right-hand  side.  Also,  put  your  rank  with  your  name.  I'll  wait 
while  you  do  this  (about  one  minute).  Notice  at  the  top  of  the  Target  Log 
that  your  commander  is  interested  in  seven  vehicles  that  he  knows  will  be 
in  these  convoys.  He  wants  you  to  place  an  X in  the  appropriate  column 
for  each  vehicle  so  that  he  can  know  how  many  of  each  kind  in  order  to 
determine  the  threat  level.  These  target  types  are: 

1.  Jeeps  (shown  as  JP) 

2.  Gamma  Goats  (shown  as  GG) 

3.  2^-ton  trucks  (shown  as  2*$T) 

4.  5-ton  trucks  (shown  as  5T) 

5.  10-ton  trucks  (shown  as  10T) 

6.  Armored  personnel  carriers  (shown  as  APC) 

7.  Tanks  (shown  as  TNK).  Almost  all  the  tanks  are  M-60's.  If  you 
hear  any  Sheridan  tanks,  just  list  them  as  tanks  along  with  the 
M-60. 

Notice  that  there  are  spaces  for  10  convoys  on  your  Target  Log  with  a 
maximum  of  12  vehicles  per  convoy--five  convoys  are  on  the  left  and  five 
on  the  right.  Are  there  any  questions? 

Before  we  go  any  further,  we  want  to  give  you  some  practice  in  listening  to 
convoys  and  recording  your  answers  on  the  Target  Log.  You  will  start  on  the 
left-hand  side  of  the  Target  Log.  Notice  again  that  there  are  five  convoys 
with  a maximum  of  12  vehicle  answer  spaces  per  convoy.  A maximum  of  12 
vehicle  answer  spaces  is  given  because  your  commander  knows  that  the 
aggressor  convoys  will  have  anywhere  from  five  to  12  vehicles  in  each  convoy. 
In  this  study,  five  convoys  will  be  equivalent  to  a Bn  level  unit. 

During  this  exercise  you  will  be  told  when  a Bn  of  five  convoys  is 
approaching.  You  will  also  be  told  when  each  convoy  in  the  Bn  is  approaching 
your  acoustic  sensor.  This  information  is  what  you  would  normally  get  from 
your  seismic  sensors.  The  convoys  will  be  traveling  at  various  speeds  but 
your  intelligence  reports  indicate  that  the  time  separation  between  each 
vehicle  will  be  only  4-10  seconds. 
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Now,  let's  run  through  three  convoys  to  make  sure  there  aren't  any 
misunderstandings  and  to  give  you  a little  practice.  The  first  convoy 
is  monitored  by  the  CONTINUOUS  SENSOR.  Remember,  for  each  vehicle  in  the 
convoy,  record  your  answer  with  an  X.  Try  to  maintain  the  proper 
sequence  of  vehicles  throughout  the  convoy  and  start  on  the  left  side 
of  the  Target  Log  where  it  says  convoy  1.  Are  there  any  questions?  OK. 
If  the  sound  is  too  loud,  raise  your  hand. 

Facilitator:  Play  mixed  convoy  out  of  training  tape  A (counter  numbers 
170-186).  As  this  convoy  is  playing,  check  to  see  that 
everybody  understands  the  procedure. 


OK,  how  did  everybody  do?  Now  1 will  give  you  the  answers  for  this  convoy 
in  the  sequence  that  they  occurred,  then  we  will  replay  it. 


(178) 


Vehicle 
Vehicle 
Vehicle 
Vehicle 
Vehicle 
Vehicle 
Vehicle 
Vehicle 
Vehicle 
Vehicl e 


1 TNK 

2 TNK 

3 _ „ _TNK_ 

4  TNK_ 

5 Aj>C_ 

6  ARC, 

7  _APC_ 

8 _APC_ 

9 APC 

10  APC 


Faci 1 i tator : Replay  the  convoy  (185-203.5). 


I think  you  will  see  that  you  must  concentrate  on  the  sounds.  Now  we 
will  listen  to  another  convoy.  Remember  to  place  an  X in  the  right 
column  for  your  answers.  It  is  important  for  you  to  start  on  the  left 
side  of  the  Target  Log  where  it  says  convoy  2. 


Faci 1 i tator:  Play  wheeled  ccnvoy  (counter  reading  186-190). 
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OK,  how  did  everybody  do?  Now  I will  give  you  the  answers  for  this  convoy 
in  the  sequence  that  they  occurred,  then  we  will  replay  it. 


(204) 


Vehicle  1 
Vehicle  2 
Vehicle  3 
Vehicle  4 
Vehicle  5 
Vehicle  6 
Vehicle  7 
Vehicle  8 
Vehicle  9 


2‘?T 

10_T 

101 

2'jl 

JP_ 

JP_ 

2»|I 

JP 

JP 


Faci_Htator:  Replay  this  convoy  (204-211.5). 

Now  we  will  listen  to  another  convoy  in  which  the  Intermittent  Sensor  is 
used  and  each  vehicle  will  be  heard  about  four  seconds.  It  is  important 
that  you  start  on  the  rinht  side  of  the  Target  Log  where  it  says  convoy  1. 
Any  questions? 

Facil itator:  Play  tracked  convoy  (027-035). 

The  answers  to  this  convoy  in  the  proper  sequence  are  as  follows: 


(027.5) 


Vehicle 

1 

TNK 

Vehicle 

2 

TNK 

Vehicle 

3 

JP 

Vehicle 

4 

APC 

Vehicle 

5 

TNK 

Vehicle 

6 

_ JP 

Vehicle 

7 

GG 

Facil  itator:  Replay  this  convoy  (027-035).  Answer  any  questions 
before  continuing. 

Now  you  will  be  given  four  Bn's  of  convoys  to  monitor  using  both  the 
Intermittent  Sensor  and  Continuous  Sensor.  Each  Bn  will  have  five  convoys. 
One  Target  Log  is  all  you  need  to  record  your  answers  for  both  Bn's. 

i 

t 

* 

t, 

V 
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CONVOY  SOUND  RECOGNITION  TRAINING 
(50  - 2000  Hz  Response) 

(002)  PART  I- INTERMITTENT  SOUND  - VOICE  FEEDBACK 

Facilitator:  Before  starting,  give  each  soldier  a fresh  Target  Log. 

Step  1 - Instructions  on  Tape  - You  will  now  participate  in  a training  program 
designed  to  increase  your  ability  to  recognize  the  individual  vehicles 
in  convoys.  Aggressor  vehicles  in  convoy  are  expected  to  travel  close 
together  (about  30  to  50  meters  apart)  at  speeds  of  20  - 40  kph  depending 
upon  such  considerations  as  visibility  and  road  conditions.  Also,  they 
are  expected  to  average  about  10  vehicles  per  convoy.  Let  us  assume 
that  you  are  monitoring  an  acoustic  sensor  that  is  commanded  to  listen 
to  each  vehicle  for  four  seconds  in  such  a convoy.  Given  the  separation 
distance  and  speed  of  this  convoy,  the  vehicles  would  be  about  4 to  8 or 
10  seconds  apart  with  an  average  separation  time  of  6 seconds.  If  your 
acoustic  sensor  is  on  for  four  seconds,  then  there  will  be  gaps  of  dead 
time  between  the  vehicles.  These  dead  times  will  help  you  to  know  how 
many  vehicles  are  in  each  convoy. 

You  will  now  hear  two  Bn  convoys.  These  convoys  will  be  traveling  around 
40  kph  which  is  about  24  tnph.  Record  your  answers  on  your  Target  Log. 

Take  your  Target  Log  now  and  fill  in  just  your  name  and  the  date.  I'll 
wait  while  you  do  this. 

(021)  Facilitator:  Stop  tape  and  begin  when  everyone  is  ready. 

Keep  in  mind  what  has  just  been  discussed,  and  see  how  many  vehicles  you 
can  recognize.  Remember  to  record  your  answers  with  an  "X"  on  your  Target 
Log  and  start  with  Convoy  1 on  the  left-hand  side. 

Step  2 - Playback  - Play  convoys  1 (027-035)  and  2 (1035-048) 

(027)  (4  sec  condition). 


Step  3 - Feedback  on  Tape  - OK,  let's  see  how  you  did.  You  should  have 

(049)  gotten  6 vehicles  for  the  first  convoy  and  8 vehicles  for  the  second  convoy. 
Did  anybody  get  this  many?  Let's  see  how  you  did  with  the  sequence.  Now 
you  will  be  given  the  answers  to  both  convoys  in  the  proper  sequence.  How- 
ever, there  is  a special  tasl  for  you  to  do  on  your  Target  Log.  As  I give 
you  each  answer,  draw  a circle  in  the  proper  space  with  your  pencil.  Draw 
the  circle  for  each  answer  whether  you  got  it  right  or  not.  Do  this  so 
you  can  use  this  information  later.  Remember,  draw  a circle  in  the  proper 
space  for  each  answer  that  I give  you  whether  you  got  it  right  or  not. 

For  those  that  you  got  rigtt,  the  circle  would  surround  the  "X." 


Convoy  1 - Target  1 is  a TNK 

Target  2 is  a TNK 

Target  3 is  a JP 

Target  4 is  a APC 

Target  5 is  a TNK 

Target  6 is  a GG 


Convoy  2 - Target  lisa  GG 

Target  2 is  a GG_ 

Target  3 is  a GG__ 

Target  4 is  a JP 

Target  5 is  a 2*aT_ 

Target  6 is  a _ 2 VT 

Target  7 is  a 2Vj_ 

Target  8 is  a _2VT 


Now  add  the  total  number  of  targets  you  got  right  and  write  the  total  at  the 
bottom  of  the  page. 


(073)  Facilitator:  Stop  tape  and  begin  when  everyone  is  ready.  We  will  now  take 
some  time  to  make  sure  everybody  understands  the  procedure  and  to  answer  any 
questions  you  might  have.  Everybody  take  off  his  earphones  and  let's  talk 
for  a minute. 

(077.5)  Faci 1 i tator : Stop  tape  and  continue  after  the  discussion.  At  this  point  allow  the 
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soldiers  to  respond  to  how  well  they  performed  and  reinforce 
rapport  and  interest.  Make  sure  everybody  recorded  the 
answers.  Point  out  that  if  a vehicle  was  missed  it  would 
upset  the  sequence  of  the  remaining  vehicles.  If  the 
sequence  were  adjusted  accordingly,  the  soldier  might  get 
more  correct.  When  this  is  finished,  say,  "OK,  everybody 
put  his  earphones  back  on  and  let’s  continue." 

Time  this  portion. 

Step  4 - Instructions  on  Tape  with  Voice  Feedback 

(080)  Now,  we  will  play  convoys  3 and  4.  Again,  you  will  record  your  answers  on 
the  Target  Log  but  in  the  convoy  3 and  convoy  4 spaces.  This  time  as  you 
hear  the  vehicles,  you  will  be  told  the  identity  of  each  vehicle  immediately 
after  you  hear  the  sound.  When  you  hear  the  sound  of  each  vehicle,  decide 
what  you  think  it  is  and  quickly  record  your  answer  on  the  Target  Log.  The 
answer  will  then  be  given  to  you.  This  technique  will  tell  you  immediately 
if  your  answer  is  correct  or  incorrect.  This  technique  will  heip  you  learn 
where  you're  making  your  mistakes.  Let's  try  it. 

Step  5 - Replay  withj/oke  Feedback 

(089)  Play  convoy  3 arid"  4 In  4 sec.  condition  with  voice  feedback. 

(110)  "Now  take  your  earphones  off  and  let's  make  sure  everybody  understands  the 
procedure. " 

(112)  Facilitator:  Stop  tape  - start  when  discussion  is  over. 

"OK,  let's  listen  to  these  convoys  again  with  voice  feedback.  This  time, 
don't  use  your  pencil,  just  follow  along  in  your  mind  and  decide  what  each 
vehicle  is  before  you  are  told  the  answer." 

Step  6 - Re- replay  with  Voice  Feedback 

(116)  ~ 

(138)  These  convoys  were  played  several  times  to  help  you  to  recognize  these 
vehicles  when  you  hear  them  again  in  other  convoys.  Now  let's  go  on. 


(142.5)  PART  II  - INTERMITTENT  SOUND  - PAIRED  VEHICLES  (40  kph  - 24  mph) 

Step  1 - Instructions  on  Tape.  In  this  phase  of  the  training  you  will  be  able  to 
compare  the  fast  sound  of  one  type  of  vehicle  immediately  with  that  of 
another.  This  technique  will  help  you  to  remember  how  each  target  sounds. 
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Try  to  draw  from  your  experience  what  each  vehicle  sounds  like  to  you. 
To  some  of  you,  a particular  vehicle  might  sound  like  a motorboat  or  a 
Honda  motorcycle,  or  a Greyhound  bus.,  or  perhaps  something  else.  In 
other  words,  draw  a picture  in  your  mind  as  to  what  each  vehicle  sounds 
like  to  you.  Before  each  vehicle  pair  is  presented,  you  will  be  told 
which  vehicle  is  presented  first  and  which  vehicle  is  presented  second. 
You  will  not  use  your  Target  Log  for  this  exercise.  You  will  now  hear 
22  vehicle  pairs. 


Step  2 - Playback. 
(156) 


Play  the 

vehicle 

pairs  in  the 

fast 

condition. 

Comparison 

1 is  a 

JP 

and 

GG 

Comparison 

2 is  a 

JP 

and 

2‘jT 

Comparison 

3 is  a 

JP 

and 

5T 

Comparison 

4 is  a 

JP 

and 

10T 

Comparison 

5 is  a 

JP 

and 

APC 

Comparison 

6 is  a 

JP 

and 

TNK 

Comparison 

7 is  a 

GG 

and 

2'iT 

Comparison 

3 is  a 

GG 

and 

5T 

Comparison 

9 is  a 

GG 

and 

10T 

Comparison 

10  is  a 

GG 

and 

APC 

Comparison 

11  is  a 

GG 

and 

TNK 

Comparison 

12  is  a 

2lJ 

and 

5T 

Comparison 

13  is  a 

2‘jT 

and 

10T 

Comparison 

14  is  a 

2’2T 

and 

APC 

Comparison 

15  is  a 

2'J 

and 

TNK 

Comparison 

16  is  a 

5T 

and 

10T 

Comparison 

17  is  a 

5T 

and 

APC 

Comparison 

18  is  a 

5T 

and 

TNK 

Comparison 

19  is  a 

10T 

and 

APC 

Comparison 

20  is  a 

JOT 

and 

TNK 

Comparison 

21  is  a 

APC 

and 

TNK 

Comparison 

L2  is  a 

TNK  (M60) 

and 

TNK  (Sheridan) 

PART  III  - INTERMITTENT  SOUND  (with  voice  feedback)  - Convoys  5 and  1 


Step  1 - Instructions  on  Tape.  Now  you  will  hear  two  more  convoys  - convoy  5 

(282.5)  of  the  last  Bn  and  convoy  1 of  the  next  Bn.  These  convoys  will  be 
moving  more  slowly  at  about  20  kph  which  is  about  the  same  as  12  mph. 
Start  recording  your  answers  in  the  left-hand  side  convoy  5 position 
and  continue  to  the  right-hand  side  convoy  1 position. 

Step  2 - Playback.  Play  convoy  5(289.5)  and  new  convoy  1 (308)  in  the  4 sec. 

(289.5)  condition. 


Step  3 - Feedback.  Okay,  let's  check  how  you  did.  You  should  have  gotten  8 
vehicles  for  the  first  convoy  and  9 vehicles  for  the  second  convoy. 
Let's  see  what  you  missed.  Now  you  will  be  given  the  answers  to  both 
convoys  as  before.  Remember  to  draw  circles  in  the  proper  spaces  so 
you  can  see  where  you  missed.  Convoy  5 is  easy.  All  the  vehicles  are 
APC's.  I'll  wait  until  you  draw  your  circles. 


(335.5) 


Facil itator:  Stop  tape,  begin  when  everybody  is  ready. 

Convoy  5 - Target  1 is  a APC 

Target  2 is  a APC 

Target  3 is  a APC 

Target  4 is  a APC 

Target  5 is  a APC 

Target  6 is  a APC 

Target  7 is  a APC 

Target  8 is  a APC 


(338.5) 


Convey  1 - Target  1 

is 

a 

TNK 

Target  2 

is 

a 

TNK 

Target  3 

i s 

a 

TNK 

Target  4 

i s 

a 

TNK 

Target  5 

i s 

a 

APC 

Target  6 

is 

a 

APC 

Target  7 

is 

a 

APC 

Target  8 

is 

a 

APC 

Target  9 

is 

a 

APC 
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Step  4 - Instructions  on  Tape  with  Voice  Feedback 

(345.5)  Now  we  will  play  convoy  2 and  convoy  3.  Record  your  answers  on  the 
Target  Log  in  the  convoy  2 and  convoy  3 spaces.  As  before*  you  will 
be  told  the  identity  of  each  vehicle  immediately  after  you  hear  the 
sound.  Try  to  draw  your  X's  before  the  answers  are  given.  When  you 
miss  a target,  try  to  figure  out  why  you  missed  it.  Are  you  ready? 

Let's  go. 

Step  5 - Replay  with  Voice  Feedback 

(354)  Replay  convoy  2 and  convoy  3. 

(393)  Let's  listen  to  these  convoys  again  for  more  practice.  Do  not  use 

your  pencil  this  time,  just  follow  along  and  listen  closely. 

Step  6 - Replay  with  Voice  Feedback 

(436)  These  convoys  were  replayed  to  help  you  recognize  these  vehicles  when  you 
hear  them  again.  Now  let's  go  on. 

.438.5  Part  IV  - INTERMITTENT  SOUND-PAIRED  VEHICLES  (20  kph  or  12  mph) 

Step  1 - Instructions  on  Tape.  Now  you  will  be  given  vehicle  pairs  as  before  except 

the  vehicle  speeds  will  be  slower.  This  technique  will  allow  you  to  com- 
pare the  sound  of  one  type  of  vehicle  with  the  sound  of  another  type  of 
vehicle.  Try  to  draw  a picture  in  your  mind  as  to  what  each  vehicle  sounds 
like  to  you.  Before  each  vehicle  pair  is  present  you  will  be  told  which 
vehicles  are  being  compared.  Do  not  use  your  Target  Log,  just  listen 
closely. 

Step  2 - Playback  - Play  the  vehicle  pairs  in  the  slow  condition. 

(448.5) 
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Comparison 

1 is  a 

JP 

_ and 

GG 

Comparison 

2 is  a 

JP 

_ and 

2’sT 

Comparison 

3 is  a 

JP 

_ and 

5T 

Comparison 

4 is  a 

JP 

_ ancl 

10T 

Comparison 

5 is  a 

JP 

_ anc* 

APC 

Comparison 

6 is  a 

JP 

__  and 

TNK 

Comparison 

7 is  a 

GG 

_ and 

2YT 

Comparison 

8 is  a 

GG 

_ and 

5T 

Comparison 

9 is  a 

GG 

__  and 

10T 

Comparison 

10  is  a 

GG 

and 

APC 

Comparison 

11  is  a 

GG 

and 

TNK 

Comparison 

12  is  a 

2»sT 

and 

5T 

Comparison 

13  is  a 

2!iT 

and 

10T 

Compari son 

14  is  a 

2»sT 

_ and 

APC 

Comparison 

15  is  a 

2‘iT 

and 

TNK 

Comparison 

16  is  a 

5T 

and 

10T 

Comparison 

17  is  a 

_5T 

_ and 

APC 

Comparison 

18  is  a 

5T 

and 

TNK 

Comparison 

19  is  a 

10T 

and 

APC 

Comparison 

20  is  a 

10T 

and 

TNK 

Compari son 

21  is  a 

__  APC_ 

and 

TNK 

Comparison 

22  is  a 

TNK  (M60) 

_ and 

TNK  (Sheridan) 

(592)  PART  V - INTERMITTENT  SOUND  - PRACTICE  CONVOYS  1,  2,  3,  and  4. 

Step  1 - Instructions  on  Tape  - Let's  see  what  you  have  learned.  We  will 

(594)  play  four  convoys  and  then  you  can  score  yourself.  Fill  out  your  name 
and  the  date  on  a new  Target  Log. 

(597)  Facilitator : Stop  tape  until  everybody  is  ready.  "Start  with  convoy  1 
on  the  left-hand  side  of  the  Target  Log.  Listen  closely  to  these  four 
convoys  and  see  how  many  vehicles  you  can  get." 

Step  2 - Play  convoys  1 (602.5),  2 (619),  3 (643),  and  4 (664). 

(602.5) 
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Step  3 - 
(677) 

(679) 


(688) 


(697) 


(699.5) 

(701.5) 


Feedback  and  Self-Scoring  on  tape  - O.K.,  let's  see 
did.  Draw  your  circles  as  I give  you  the  answers. 

Convoy  1 - Target  1 is  a GG 

Target  2 is  a GG 

Target  3 is  a GG 

Target  4 is  a JP 

Target  5 is  a __ 2|jT 

Target  6 is  a 2'jT 

Target  7 is  a 2'zT 

Target  8 is  a j^sT 

Convoy  2 - Target  1 is  a TNK 

Target  2 is  a TNK 

Target  3 is  a TNK 

Target  4 is  a TNK 

Target  5 is  a APC 

Target  6 is  a APC 

Target  7 is  a APC 

Target  8 is  a APC 

Target  9 is  a APC 

Convoy  3 - Target  1 is  a APC 

Target  2 is  a APC 

Target  3 is  a APC 

Target  4 is  a APC 

Target  5 is  a APC 

Target  6 is  a APC 

Target  7 is  a APC 

Target  8 is  a APC 

Facilitator:  Stop  tape  and  begin  when  everyone  is 

Convoy  4 - Target  lisa  TNK 

Target  2 is  a TNK 

Target  3 is  a JP___ 

Target  4 is  a APC 

Target  5 is  a TNK 

get  6 is  a GG 
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how  you 
Ready? 


ready. 


(707)  How  many  vehicles  did  you  get?  Add  them  up  now  and  put  the  total  by 
your  name. 

(709)  Facil  itator:  Stop  tape  until  everybody  is  finished. 

(710.5)  Now,  if  you  left  some  vehicles  out  at  the  beginning  of  a convoy,  that 
would  really  mess  you  up,  right?  It  would  make  it  look  like  you  missed 
a lot  more  vehicles  than  you  actually  did.  So,  I want  you  to  score 
yourself  a different  way.  Add  up  the  total  number  of  vehicles  that 
you  got  in  each  target  category.  Add  up  the  total  number  of  jeeps, 
gamma  goats,  2!jT,  etc.  Record  the  totals  at  the  bottom  of  your 
Target  Log. 

(721)  Faci litator:  Stop  tape  until  everybody  is  ready. 

(723.5)  Ground  truth  says  there  are 2 JP,  4 GG,  4 2J$T, 

0 5T,  0 10T,  14_ APC , and  7 TNK.  If  you 

got  a perfect  score  you  are  quite  exceptional.  All  right,  this 
finishes  this  phase  of  the  training.  Leave  your  Target  Logs  on  your 
desk  and  we'll  take  a 15-minute  break. 

(734)  Facilitator:  Stop  tape,  take  the  break  and  resume  with  the  continuous 


convoy  sound  recognition  section  of  the  training. 


(737) 


CONVOY  SOUND  RECOGNITION  TRAINING 


(739) 


Step  1 
(741) 


n 


(50  - 2000  Hz  Response) 

PART  I - CONTINUOUS  SOUND  (With  CPA  feedback)  - Convoys  1 and  2 
Facilitator:  Before  starting  give  each  soldier  a fresh  Target  Log. 


- instructions  on  Tape  - You  will  now  participate  in  a training 
program  designed  to  increase  your  ability  to  recognize  the  individual 
vehicles  in  convoys.  Aggressor  vehicles  in  convoy  are  expected  to 
travel  close  together  or  about  30  meters  to  50  meters  apart  at  speeds 
of  20  - 40  kph,  depending  upon  visibility  and  road  conditions.  Let 
us  assume  that  you  are  monitoring  an  acoustic  sensor  that  is  commanded 
to  collect  continuous  sound  for  such  convoys.  What  this  means  is  that 
you  will  only  have  about  6 seconds  on  the  average  to  identify  any  one 
vehicle  within  such  a convoy.  Because  convoys  tend  to  bunch-up  and 
spread-out,  you  may  have  only  4 seconds  or  up  to  8 seconds  or  more  to 
listen  to  the  sound  of  any  one  vehicle.  However,  you  may  have  more 
time  to  identify  the  first  and  last  vehicle.  For  example,  you  may 
hear  the  first  vehicle  in  the  distance  as  the  sound  gets  louder  and 
louder  so  naturally  you  would  have  more  time  to  identify  the  first 
vehicle.  In  a similar  way,  you  may  have  more  time  to  identify  the 
last  vehicle  as  the  sound  trails  off.  However,  the  fact  remains  that 
you  will  not  have  much  time  to  identify  the  vehicles  within  the 
convoy.  Again,  you  will  only  have  about  6 seconds  or  less  depending 
upon  how  much  the  sound  of  one  vehicle  is  interfering  or  masking  the 
sound  of  another  vehicle. 

Another  point  to  keep  in  mind  is  to  use  the  above  information  in 
reverse.  That  is,  since  you  know  that  the  aggressor  vehicles  are  only 
about  6 seconds  apart,  you  can  conclude  that  you  shoul d be  recognizing 
a different  vehicle  about  every  6 seconds. 
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You  will  now  hear  two  convoys  - one  composed  of  wheeled  vehicles  and 
the  other  composed  of  both  wheeled  and  tracked  vehicles.  These  convoys 
are  traveling  around  40  kph  which  is  about  24mph.  Keep  in  n.ind 
what  has  just  been  discussed  and  see  how  many  vehicles  you  can  detect 
and  recognize.  Take  your  Target  Log  now  and  fill  out  your  name.  I'll 
wait  until  you  do  this. 

(792)  Facilitator:  Stop  tape  - start  when  everybody  is  ready. 

Okay,  is  everybody  ready?  Remember  to  record  your  answers  with  an  "X"  on 
your  Target  Log  and  start  with  Convoy  1 on  the  left-hand  side. 

Step  2 - Playback  - Play  Convoys  1 (800)  and  2 (821).  Continuous 

sound  condition. 


Step  3 - Feedback  on  Tape  - Okay,  how  did  you  do?  Did  everyone  get  9 vehicles 
(844)  for  the  first  convoy  and  8 vehicles  for  the  second  convoy?  Now  you 
will  be  given  the  answers  to  both  convoys  in  the  proper  sequence. 
However,  there  is  a special  task  for  you  to  do  on  your  Target  Log. 

As  you  are  given  each  answer,  draw  a circle  in  the  proper  space  with 
your  pencil.  Draw  the  circle  for  each  answer  whether  you  got  it 
right  or  not!  Do  this  so  you  can  use  thisinformation  later.  OK? 
Remember  now,  draw  a circle  in  the  proper  space  for  each  answer  that 
I give  you  whether  you  got  it  right  or  not.  If  you  got  one  right,  then 
the  circle  would  surround  the  "X." 


(858.5) 


Convoy  1 - Target  1 
Target  2 
Target  3 
Target  4 
Target  5 
Target  6 
Target  7 
Target  8 
Target  9 


is 

a 

5T 

is 

a 

TNK 

is 

a 

TNK 

is 

a 

10T 

is 

a 

JP 

is 

a 

TNK 

is 

a 

OP 

is 

a 

Sheridan  TNK 

is 

a 

APC 

A-20 
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1 


(872) 


Convoy  2 - Target  1 is  a 
Target  2 is  a 
Target  3 is  a 
Target  4 is  a 
Target  5 is  a 
Target  6 is  a 
Target  7 is  a 
Target  8 is  a 


GG 

GG 


JP 

GG 


_2VT 

2-jT 

2VT 

2*sT 


i 

) 


t 


OK,  everybody  take  off  his  earphones  and  let's  see  how  well  we  did.  Also 
this  will  be  a time  to  make  sure  everybody  understood  the  procedure 
and  also  to  answer  any  questions. 


(890)  Facil itator:  "Stop  tape  and  have  a group  check"-  At  this  point  allow 

the  soldiers  to  respond  to  how  they  performed  and 
reinforce  rapport  and  interest.  Make  sure  everybody 
recorded  the  ground  truth  answers.  Point  out  the 
distinctive  tone  of  the  Sheridan  tank.  Answer 
questions  and  be  responsive  to  needs  of  group.  When 
this  is  finished,  say,  "OK,  everybody  put  his  earphones 
back  on  and  let's  continue." 


Step  4 - Instructions  for  Replay  on  Tape  - Now  we  will  re  lay  both 
(894)  convoys  so  you  can  listen  to  the  sounds  and  compare  your  answers  with 
the  ground  truth  answers  that  you  just  recorded.  As  these  convoys  are 
replayed,  you  will  notice  that  a short  tone  will  signal  when  each 
vehicle  is  closest  to  the  sensor.  This  point  is  called  the  closest- 
point-of-approach  or  CPA  for  short.  Now  we  will  replay  Convoys  I 
and  2 with  a tone  at  each  vehicle  CPA.  Remember  to  follow  your 
Target  Log  closely.  You  don't  have  to  make  a report  - just  try  to 
learn  to  recognize  each  individual  vehicle  in  your  mind. 


Step  5 - Replay  with  CPA  on  Tape  - Replay  Convoys  1 (908)  and  2 (928.5)  with  CPS. 
(908)  with  CPA.  (951)  "Let's  listen  one  more  time  to  this  same 

convoy  with  the  CPA  tones.  First,  however,  remove  your  earphones  and 
let's  make  sure  everybody  understands  the  CPA  tone." 


(955) 


Facilitator:  Stoo  Tape  for  Group  Check.  Explain  again  the  significance 
of  the  CPAtone  and  how  it  differs  from  tape  recorder  clicks  between  targets 
in  the  continuous  mode. 


A- 2 1 
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Re-replay  Convoys  1 and  2 with  CPA. 


Step  6 
(957) 

(999) 

Step  1 
(1001) 


Step  2 
(1022. 


Re-replay  with  CPA  - 
PART  II  - CONTINUOUS  SOUND  - PAIRED  VEHICLES  (40  kph  - 24  mph) 

Instructions  on  Tape  - In  this  phase  of  the  training  you  will  be  able 
to  compare  the  sound  signature  of  one  vehicle  immediately  with  that 
of  another.  This  technique  will  help  you  to  remember  how  each 
target  sounds.  Try  to  draw  from  your  experience  what  each  vehicle 
sounds  like  to  you.  To  some  of  you,  a particular  vehicle  might 
sound  like  a motorboat,  or  a Honda  motorcycle,  or  a Greyhound  bus,  or 


perhaps  something  else.  In  other  words,  draw  a picture  in  your 
mind  as  to  what  each  vehicle  sounds  like  to  yew.  Before  each  vehicli 
pair  is  presented,  you  will  be  told  which  vehicle  is  presented  first 
and  which  vehicle  is  presented  second.  You  will  not  use  your  Target 
Log  for  this  exercise.  You  will  now  hear  22  vehicle  pairs. 

Playback  - 

Play  the  vehicle 

pairs  in  the 

fast  condition. 

Comparison 

1 is  a 

JP 

and 

GG 

Comparison 

2 is  a 

JP 

and 

2'sT 

Comparison 

3 is  a 

JP 

and 

5T 

Comparison 

4 is  a 

JP 

and 

10T 

Comparison 

5 is  a 

JP 

and 

APC 

Comparison 

6 is  a 

JP 

and 

TNK 

Comparison 

7 is  a 

GG 

and 

2VT 

Comparison 

8 is  a 

GG 

and 

5T 

Comparison 

9 is  a 

GG 

and 

10T 

Comparison 

10  is  a 

GG 

and 

APC 

Comparison 

11  is  a 

GG 

and 

TNK 

Comparison 

12  is  a 

2'iT 

and 

5T 

Comparison 

13  is  a 

2'iT 

and 

10T 

Comparison 

14  is  a 

and 

APC 

Comparison 

15  is  a 

2'il 

and 

TNK 

Comparison 

16  is  a 

5T 

and 

10T 

Comparison 

17  is  a 

5T 

and 

APC 

Comparison 

18  is  a 

5T 

and 

TNK 

A-22 
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Comparison  19  is  a 10T and 

Comparison  20  is  a 10T and  TNK 

Comparison  21  is  a APC and  TNK 

(1247.5)  Comparison  22  is  a TNK  (M60) and  TNK  (Sheridan) 

PART  III  - CONTINUOUS  SOUND  (with  CPA  feedback)  - Convoys  3 and  4 

Step  1 - Instructions  on  Tape  - Now  you  will  hear  convoys  three  and  four.  The 

(1264)  third  convoy  is  traveling  slowly  at  about  20  kph  or  12  mph.  The 

fourth  convoy  is  traveling  at  about  40  kph  or  24  mph.  Start 
recording  your  answers  on  the  Target  Log  in  the  convoy  3 position 
then  go  to  the  convoy  4 position.  Let's  go! 

Step  2 - Playback  - Play  tracked  convoy  and  wheeled  convoy  continuous 

(1279.5)  sound  condition. 

Step  3 - Feedback  on  Tape  - You  should  have  gotten  10  vehicles  for 

(1343)  convoy  3 and  8 vehicles  for  ccnvoy  4.  If  you  got  them  all  right,  you're 

exceptional.  Now  you  will  be  given  the  answers  to  both  convoys  as 
before.  Remember  to  draw  circles  in  the  proper  spaces  so  you  will 
have  your  copy  of  the  answers  for  later  use. 


(1356)  Convoy  3 - Target  1 is  a TNK 

Target  2 is  a TNK 

Target  3 is  a TNK 

Target  4 is  a TNK 

Target  5 is  a APC 

Target  6 is  a APC 

Target  7 is  a APC 

Target  8 is  a APC 

Target  9 i*  a APC 

Target  10  is  a APC 


A-23 
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(1374) 


Convoy  4 - Target  1 is  a 2j2T 

Target  2 is  a 10T 

Target  3 is  a 10T 

Target  4 is  a 2‘sT 

Target  5 is  a JP 

Target  6 is  a JP 

Target  7 is  a 2'ZT 

Target  S is  a JP 

(1390)  Facilitator:  "Let  tape  run  out  and  continue  on  the  other  side  of  the  tape" 

(Side  2) 

Step  4 - Instructions  on  Tape  for  Replay.  Now  we  will  replay  both  convoys  so  you  can 

(001)  listen  to  the  vehicle  sounds  and  compare  your  answers  with  the  ground  truth 
answers  you  have  just  recorded.  As  before,  a tone  will  signal  the  CPA  for 
each  vehicle.  Do  not  record  information  on  your  Target  Log,  just  follow 
it  closely,  especially  the  vehicles  that  you  missed. 

Step  5 - Replay  on  Tape  with  CPA  _ Replay  convoys  3 (006)  and  4 (024). 

(031)  To  give  you  more  practice  we  will  replay  these  same  two  convoys  with 
the  CPA  tone. 

steP  6 - Re-replay  with  CPA  . Re^replay  convoys  3 and  4. 

(059)  Playing  these  convoys  over  several  times  should  help  you  to 

recognize  these  vehicles  when  you  hear  them  again.  OK.  Let's  go  on. 

(062)  PART  IV  - CONTINUOUS  SOUND  - PAIRED  VEHICLES  (20  kph  or  12  mph) 

Step  1 - Instructions  - Now  you  will  be  given  vehicle  pairs  as  before  except 

(063.5)  the  vehicle  speeds  will  be  slower.  This  technique  will  allow  you  to 
compare  the  slow  sound  of  one  type  of  vehicle  with  the  slow  sound 
of  another  type  of  vehicle.  Try  to  draw  a picture  in  your  mind  as  to 
what  each  vehicle  sounds  like  to  you.  Before  each  vehicle  pair  is 
presented,  you  will  be  told  which  vehicles  are  being  compared.  Do 
not  use  your  Target  Log,  just  listen  closely. 

Step  2 - PJayback  - Play  the  vehicle  pairs  in  the  slow  condition. 

(069) 
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Comparison  1 is  a 

JP 

and 

GG 

Comparison  2 is  a 

JP 

and 

2'iT 

Comparison  3 is  a 

JP 

and 

5T 

Comparison  4 is  a 

JP 

and 

10T 

Comparison  5 is  a 

JP 

and 

APC 

Comparison  6 is  a 

JP 

and 

TNK 

Comparison  7 is  a 

JP 

and 

2-iT 

Comparison  8 is  a 

GG 

and 

5T 

Comparison  9 is  a 

GG 

and 

10T 

Comparison  10  is  a 

GG 

and 

APC 

Comparison  11  is  a 

GG 

and 

TNK 

Comparison  12  is  a 

2‘jT 

and 

5T 

Comparison  13  is  a 

2VT 

and 

10T 

Comparison  14  is  a 

2HT 

and 

APC 

Comparison  15  is  a 

2vr 

and 

TNK 

Comparison  16  is  a 

5T 

and 

10T 

Comparison  17  is  a 

5T 

and 

APC 

Comparison  18  is  a 

5T 

and 

TNK 

Comparison  19  is  a 

10T 

and 

APC 

Comparison  20  is  a 

10T 

and 

TNK 

Comparison  21  is  a 

APC 

and 

TNK 

Comparison  22  is  a 

TNK  (M60) 

and 

TNK  (Sheridan) 

PART  V - CONTINUOUS  SOUND  - PRACTICE  CONVOYS  1,  2,  3,  and  4. 

Step  1 - Instructions  - Now  let's  see  what  you  have  learned.  We  will  play  four 

(181.5)  convoys  and  then  you  can  score  yourself.  Start  with  convoy  1 on  the 

right-hand  side  of  the  Target  Log.  Listen  closely  and  see  how  well  you 
can  do. 

Step  2 - Play  convoys  1 (185),  2 (204),  3 (212),  and  4 (224). 

(185) 

Step  3 OK,  let's  see  how  you  did.  You  will  now  be  given  the  answers.  Draw 
your  circles  as  I give  you  the  answers. 


(239.5)  Convoy  1 - Target  1 is  a 

Target  2 is  a 
Target  3 is  a 
Target  4 is  a 
Target  5 is  a 
Target  6 is  a 
Target  7 is  a 
Target  8 is  a 
Target  9 is  a 
Target  10  is  a 

(247)  Convoy  2 - Target  lisa 

Target  2 is  a 
Target  3 is  a 
Target  4 is  a 
Target  5 is  a 
Target  6 is  a 

Target  7 is  a 2_ 

Target  8 is  a 
Target  9 is  a 

(254.5)  Convoy  3 - Target  1 is  a 

Target  2 is  a 
Target  3 is  a 
Target  4 is  a 
Target  5 is  a 
Target  6 is  a 
Target  7 is  a 
Target  8 is  a 


(261) 


Convoy  4 - Target  1 
Target  2 
Target  3 
Target  4 
Target  5 
Target  6 
Target  7 
Target  8 
Target  9 


is 

a 

5T 

is 

a 

TNK 

is 

a 

TNK 

is 

a 

10T 

is 

a 

JP 

is 

a 

TNK 

is 

a 

JP 

is 

a 

Sheridan  TNI 

is 

a 

APC 

(269.5)  How  many  vehicles  did  you  get  right?  Add  them  up 
by  your  name.  I'll  wait  while  you  do  this. 

(272)  Facilitator;  Stop  tape,  start  when  everyone  is  ready. 


(277.5)  Okay  let's  try  a different  way  of  scoring.  If  you  left  out  some  vehicles  at 
the  beginning  of  a convoy,  that  would  really  mess  you  up,  right?  It  might 
make  it  look  like  you  missed  a lot  more  than  you  actually  did.  So,  new  I want 
you  to  score  yourself  a different  way.  Add  up  the  total  number  of  vehicles 

that  you  got  in  each  category.  In  other  words,  add  up  the  total  number  of  jeeps, 
gamma  goats,  2^ton  trucks,  etc.,  and  record  the  totals  for  each 
vehicle  category  at  the  bottom  of  your  Target  Log.  I'll  wait  while 
you  do  this. 

(287)  Facil itator:  Stop  tape,  start  when  everyone  is  ready. 

(296.5)  Ok,  is  everybody  ready?  Ground  truth  says  there  are  7 JP,  3 GG,  7 2?sT, 

1 5T,  3 10T,  7 APC , and  8 TNK.  If  anybody  got  a perfect  score,  who 

are  you  trying  to  kid?  This  completes  this  portion  of  the  training  program. 


(300) 


Facil i tator:  Stop  tape  and  finish  up. 


APPENDIX  B 


PRACTICE  EFFECTS 

Period  effects  were  significant  and  appear  to  indicate  a practice 
effect.  However,  other  considerations  argue  against  it.  An  analysis  of 
whether  practice  is  involved  must  consider  the  possible  effects  of  using 
scenario  A for  two  successive  periods  and  scenario  B for  two  successive 
periods  (see  Table  7) . Scenarios  were  presented  either  in  the  continuous 
or  intermittent  transmission  mode.  Familiarity  from  the  first  presenta- 
tion to  the  next  could  have  been  enough  to  increase  period  2 performance. 

It  is  possible  that  if  new  convoy  sounds  had  been  used,  the  period  effect 
would  not  have  been  significant.  One  way  of  testing  whether  a practice 
effect  was  operating  is  to  conduct  an  odd/even  analysis  within  each  period. 
As  shown  in  Table  B-l,  each  period  is  composed  of  two  battalions  of  five 
convoys  each.  If  the  odd  battalions  result  in  a greater  or  equal  perfor- 
mance compared  to  the  even  battalions,  then  it  is  unlikely  that  a practice 
effect  has  occurred  assuming  that  the  battalions  are  equal  in  difficulty. 
Table  B-l  shows  an  odd/even  analysis  performed  on  the  pre/post  data  of 
the  7-target  case. 

As  indicated  by  the  overall  total  identifications  for  the  pretest, 
posttest,  and  combined  results,  identification  in  the  even  battalions 
total  less  than  in  odd  battalions,  suggesting  that  a practice  effect  did 
not  occur.  However,  it  should  bo  noted  that  the  individual  battalion  re- 
sults indicate  that  there  is  a consistent  increase  in  performance  for  the 
second  presentation  of  the  same  battalion.  Even  though  the  odd/even  over- 
all totals  suggest  that  no  practice  effect  occurred,  the  fact  that  the 
second  replication  of  each  battalion  led  consistently  to  higher  scores 
suggests  that  a practice  effect  specific  to  the  vehicles  in  a convoy  did 
occur.  That  is,  there  is  no  evidence  that  this  transferred  to  different 
convoys.  Also,  this  effect  should  have  been  transitory  in  nature  and 
have  largely  disappeared  when  the  next  scenario  was  given.  Learning 
specific  to  repeated  administrations  of  scenario  A should  have  dissipated 
upon  administration  of  scenario  B.  Thus,  little  or  none  of  this  practice 
effect  would  be  carried  over  to  the  posttest  presentation  of  scenario  A. 
Similarly,  the  special  training  given  also  would  tend  to  dissipate  prac- 
tice effects  specific  to  the  particular  vehicles  of  a scenario.  Although 
a practice  effect  may  have  occurred,  its  effects  are  minimal  compared  to 
the  pre/posttest  comparison  of  the  effects  of  training. 

Further  evidence  concerning  the  lack  of  practice  effects  was  obtained 
in  an  experiment  concerning  signal/noise  ratio  (to  be  reported  separately) . 
Four  levels  of  signal/noise  ratio,  four  groups  of  operators,  four  periods 
(practice  effects) , and  four  scenarios  were  investigated  using  a greco- 
latin  square  design.  The  same  convoys  as  in  the  present  study  were  used 
with  the  addition  of  several  new  convoys  obtained  from  the  same  basic 
maneuver  convoy  data.  The  mean  identification  percentages  for  each  suc- 
cessive period  are  presented  in  Table  B-2.  The  analysis  of  variance  re- 
sults indicated  significance  differences  at  the  .01  level  for  period  ef- 
fects. However,  this  difference  was  due  to  the  low  value  of  period  2 and 
not  to  practice  effects. 
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Table.  B-l 


Odd/Even  Analysis  of  Practice  Effect  for  7-Target  Category 


Scenario  A Scenario  B 

First  period  Second  period  First  period  Second  period  Overall 
BN1  BN2  BN1  BN2  BN 3 BN4  BN3  BN4  totals 


Pretest 


Odd 

Even 

181 

216 

219 

239 

227 

160 

271 

178 

898 

793 

Posttest 

Odd 

Even 

297 

334 

308 

348 

339 

240 

351 

242 

1295 

1174 

Combined 

Odd 

Even 

478 

560 

527 

587 

566 

400 

622 

420 

2193 

1967 

Table  B-2 

Mean  Percent  Correct  Identification  for  the  7-Target  Category 
{Signal/Noise  Experiment  by  Periods) 

Period  1 Period  2 Period  3 Period  4 

% Correct  28%  22%  27%  26% 
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USA  Materials  Sys  Anal  Agcy,  Aberdeen,  ATTN:  AMXSY-P 

Edge  wood  Arsenal,  Aberdeen,  ATTN:  SAREA-BL-H 

USA  Ord  Ctr  & Sch,  Aberdeen,  ATTN:  ATSL-TEM-C 

USA  Hum  Ertgr  Lab,  Aberdeen,  ATTN:  Library/DIr 

USA  Combat  Arms  Tng  Bd,  Ft  Banning,  ATTN:  Ad  Supervisor 

USA  Infantry  Hum  Rsch  Unit,  Ft  Banning,  ATEN:  Chief 

USA  Infantry  Bd,  Ft  Banning,  ATTN:  STEBC-TE-T 

USASMA,  Ft  Blits,  ATTN:  ATSS-LRC 

USA  Air  Def  Sch,  Ft  Blits,  ATTN:  ATSA-CTD-ME 

USA  Air  Def  Sch,  Ft  Blits,  ATTN:  Tech  Lib 

USA  Air  Def  Bd,  Ft  Blits,  ATTN:  FILES 

USA  Air  Def  Bd,  Ft  Blits,  ATTN:  STEBD-PO 

USA  Cmd  & Goner  jl  Stf  College,  Ft  Leavenworth,  ATTN:  Lib 

USA  Cmd  it  General  Stf  College,  Ft  Leavenworth,  ATTN:  ATSW-SE-L 

USA  Cmd  & General  Stf  College,  Ft  Leavenworth,  ATTN:  Ed  Advisor 

USA  Combined  Arms  Cmbt  Dev  Act,  Ft  Leavenworth,  ATTN:  DepCdr 

USA  Combined  Arms  Cmbt  Dev  Act,  Ft  Leavenworth,  ATTN:  CCS 

USA  Combined  Arms  Cmbt  Dev  Act,  Ft  Leavenworth,  ATTN : ATCASA 

USA  Combined  Arms  Cmbt  Dev  Act,  Ft  Leavenworth,  ATTN:  ATCACO-E 

USA  Combined  Arms  Cmbt  Dev  Act,  Ft  I eevenworth,  ATTN:  ATCACC-CI 

USAECOM,  Night  Vision  Lab,  Ft  Bvlvoir,  ATTN:  AMSEL-NV-SD 

USA  Computet  Sys  Cmd,  Ft  Belvolr,  ATTN:  Tech  Library 

USAMERDC.  Ft  Belvolr,  ATTN:  STSFB--DQ 

USA  Eng  Sch,  Ft  Belvolr,  ATTN:  Library 

USA  Topographic  Lab.  Ft  Belvoir,  ATTN;  ETL  -TD-S 

USA  Topographic  Lab,  Ft  Belvoir,  ATTN:  STINFO  Center 

USA  Topographic  Lab,  Ft  Belvolr,  ATTN:  ETL-GSL 

USA  Intelligence  Ctr  & Sch,  Ft  Huechuce,  ATTN:  CTD-MS 

USA  Intelligence  Ctr  8t  Sch,  Ft  Huechuce,  ATTN:  ATS-CTD-MS 

USA  Intelligence  Ctr  & Sch,  Ft  Huechuca,  ATTN.  ATSI-TE 

USA  Intelligence  Ctr  8r  Sch,  Ft  Huechuca,  ATTN:  ATSI-TEX-GS 

USA  Inttlliganct  Ctr  & Sch,  Ft  Huachuca,  ATTN:  ATSI-CTS-OR 

USA  Inttlligance  Ctr  & Sch,  Ft  Huachuca,  ATTN:  ATSI-CTD-DT 

USA  Intelligance  Ctr  & Sch,  Ft  Huachuca,  ATTN:  ATSI-CTD-CS 

USA  Intelligence  Ctr  Si  Sch,  Ft  Huechuca,  ATTN:  DAS/SRD 

USA  Intelligance  Ctr  & Sch,  Ft  Huachuca,  ATTN:  ATSI-TEM 

USA  Intelligence  Ctr  Sr  Sch,  Ft  Huechuca,  ATTN:  Library 

CDR,  HQ  Ft  Huachuca,  ATTN:  Tech  Rel  Div 

CDR,  USA  Electronic  PrvgGrd,  ATTN:  STEEP-MT-  S ’ 

CDR,  Project  MASSTER,  ATTN:  Tech  Info  Center 
Hq  MASSTER,  USATRADOC,  LNO 
Research  Institute,  HQ  MASSTER,  Ft  Hoot) 

USA  Recruiting  Cmd,  Ft  Sherdien,  ATTN:  USARCPM-P 

Senior  Army  Adv  , USAFAGOD/TAC,  Elgin  AF  Aux  Fid  No.  g 

HQ  USARPAC,  DCSPER,  APO  SF  9655B,  ATTN:  GPPE-SE 

Stlmson  Lib,  Academy  of  Health  Sciences,  Ft  Sem  Houston 

Merine  Corps  Inst.,  ATTN:  Deen-MCI 

HQUSMC,  Commandint,  ATTN:  Code  MTMT  51 

HOUSMC,  Commendent,  ATTN:  Code  MPI-20 

USCG  Academy,  New  London,  ATTN:  Admission 

USCG  Academy,  New  London,  ATTN:  Library 

USCG  Training  Ctr,  NY,  ATTN:  CO 

USCG  Training  Ctr,  NY,  ATTN:  Educ  Svc  Ofc 

USCG,  Psychol  Ret  Br,  DC,  ATTN;  GP  1/62 

HQ  Mid-Range  Br,  MC  Det,  Quantico,  ATTN:  PSrS  Div 
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1  US  Marin*  Corp*  Lliliion  Otc,  AMC.  Alexandria,  ATTN:  AMCGS-F 
1 USATRADOC,  Ft  Monro*.  ATTN:  ATRO-ED 
S USATRADOC,  Ft  Monro*,  ATTN:  ATPR-AD 
1 USATRADOC,  Ft  Monro*,  ATTN:  ATTS-EA 

1 USA  Foret*  Cmd,  Ft  McPharaon,  ATTN:  Library 

2 USA  Aviation  Tait  Bd,  Ft  Ruck**,  ATTN:  STEBG-PO 

1  USA  Agcy  (or  Aviation  S*(*ty,  Ft  Ruckar,  ATTN:  Library 
1 USA  Agcy  (or  Aviation  Sa(*ty,  Ft  Ruckar,  ATTN:  Educ  Advlaor 

1 USA  Aviation  Sch,  Ft  Ruckar,  ATTN:  PO  Drawar  0 

t HQUSA  Aviation  Sy»  Cmd,  St  Louk,  ATTN:  AMSAV-ZDR 

2 USA  Aviation  Syt  T*<  Act.,  Edward*  AFB,  ATTN:  8AVTE-T 
1 USA  Air  Daf  Sdl,  Ft  Blit*,  ATTN:  ATSA  TEM 

1 USA  Air  Mobility  Rtch  & Dm  Lab,  Moftatt  Fid,  ATTN:  SAVDL-AS 
1 USA  Aviation  Sch,  R*»  Tng  Mgt,  Ft  Ruckar,  ATTN:  ATST-T-RTM 
1 USA  Aviation  Sch,  CO,  Ft  Ruckar,  ATTN:  ATST-O-A 
1 HQ,  DARCOM.  Alexandria,  ATTN:  AMXCD-TL 
1 HQ,  DARCOM,  Alaxandria,  ATTN:  COR 
1 US  Military  Ac*d«my.  Watt  Point,  ATTN:  Stria  it  Unit 
1 US  Military  Academy,  Watt  Point,  ATTN:  Otc  o(  Milt  Ldrthp 
1 US  Military  Acadamy,  Watt  Point,  ATTN:  MAOR 
1 USA  Standardliation  Cp,  UK.  FPO  NY,  ATTN:  MASE-GC 
1 Otc  of  Naval  Rich,  Arlington,  ATTN:  Cod*  452 

3 Otc  of  Naval  Rtch,  Arlington,  ATTN:  Cod*  458 
I Otc  of  Naval  Rtch,  Arlington,  ATTN:  Cod*  450 
I Ofc  of  Naval  Rtch,  Arlington,  ATTN:  Cod*  441 

1 Naval  Aarotpc  Mad  Rat  Lab.  Ptntacola,  ATTN:  Acout  Sch  Olv 
Naval  Aarotpc  Mad  Rat  Lab,  Ptntacola,  ATTN:  Cod*  LSI 
1 Naval  Aarotpc  Mad  Ret  Lab,  Pentacola,  ATTN:  Cod*  L5 
1 Chiaf  of  NavPart,  ATTF|:  Pert  OR 
1 NAVAIRSTA,  Norfolk,  ATTN:  Saf*ty  Ctr 
1 Nav  Oceanographic,  DC,  ATTN:  Codt  6251,  Charti  & Ttch 
t Center  of  Naval  Anal,  ATTN:  Doc  Ctr 
1 NovAirSytCom,  ATTN:  AIR-5313C 
1 Nav  BuMed,  ATTN:  713 
1 NavHallcoptarSobSqua  2,  FPO  SF  86601 
1 AFHRL  (FTI  William  AFB 
1 AFHRL  (TT)  Lowry  AFB 

1 AFHHL(AS)  WPAFB.OH 

2 AFHRL  (DOJZ)  Brookt  AFB 

1 AFHRL  (DOJNI  Lackland  AFB 
1 HQUSAF  (INYSD) 

1 HQUSAF  (DPXXA) 

1 AFVTG  (RD)  Randolph  AFB 

3 AMRL  (HE)  WPAFB.OH 

2 AF  Intt  of  Tech.  WPAFB,  OH,  ATTN:  ENE/SL 
1 ATC  IXPTD)  Randolph  AFfl 

1 USAF  AeroMed  Lib,  Brookt  AFB  (SUL-4),  ATTN:  DOC  SEC 
1 AFOSR  (NL),  Arlington 

1 AF  Log  Cmd,  McClallan  AFB,  ATTN:  ALC/DPCRB 

1 Air  Forca  Acadamy,  CO,  ATTN:  Dapt  of  B*l  Sen 
5 NavPert  Si  t>av  Ctr,  San  Diego 

2 Navy  Med  Nauroptychlatrlc  Rtch  Unit,  San  Diego 
1 Nav  Elactronlc  Lab.  San  Diago,  ATTN:  Hat  Lab 

1 Nav  TrngCan,  San  Diago,  ATTN:  Cod*  9000- Lib 
1 NavPottGraSch,  Mont* ray,  ATTN:  Cod*  56Aa 
t Ndvf’ottGraSch,  Montaray,  ATTN:  Cod*  2124 
1 NavTrngEquipCtr,  Orlando,  ATTN:  Tach  Lib 
1 US  D*pt  ol  Labor.  DC,  ATTN:  Manpowar  Admin 
1 US  Dapt  of  Juttic*,  DC,  ATTN:  Drug  Enloio*  Admin 
1 Nat  Bur  of  Standard!,  DC,  ATTN:  Computer  Into  Suction 
1 Nat  Claaring  Home  for  MH-Info,  Rockvllt* 

1 Donvtr  Ftdaral  Ctr,  Lakawood,  ATTN:  BLM 
12  Detent*  Documantatlon  Can  bar 

4 Dir  Ptych,  Army  Hq,  Rutaall  Ofet,  Canbarra 

1 Sclamifle  Advtr,  Mil  Bd,  Army  Hq,  RutMil  Ofet,  Canbarra 
1 Mil  and  Air  Attach*,  Austrian  Emb**»y 

1 Centre  6»  Recherche  Dm  Faction,  Humaln*  da  la  Dafana* 

National*,  Bruuelt 

2 Canadian  Joint  Staff  Washington 

1 C/AIr  Staff,  Royal  Canadian  AF,  ATTN:  Pen  Std  Anal  Sr 

3 Chiaf,  Canadian  Oef  Rtch  Staff,  ATTN:  C/CRDStWI 

4 British  Daf  Staff,  BrF.ith  Embaaay,  Washington 


1 D*f  * CMI  Intt  of  Envlro  Madklrve,  Canada 
1 AIR  CRESS,  Kanaington,  ATTN:  Info  Syt  Hr 
1 MUtMerpeyhotetMt  T)in «M»,  rcpihmn 
1 MIBtary  Attache,  French  Embaaay,  ATTN:  Doc  Sac 
1 Midtdn  Chef,  C.E.R.F-A.-Ar**n*l,  Toulan/Nceal  Franc* 
1 Prin  IdantHra  OH,  Amt  Hum  tegr  Bach  Dht,  Ministry 
of  Detente,  New  Delhi 

1 Feet  Rtch  ON  Library,  AKA,  l*r**l  Dafana*  Form 
1 Min  hurl*  vert  Defend*,  OOOP/KL  Afd  Sociaal 
Piyohotoglech*  Zakan,  The  Hagua,  Netharland* 
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